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RELATION  OF  TONSILLAR  AND  NASOPHARYNGEAL  INFECTIONS 

TO  GENERAL  SYSTEMIC  DISORDERS.1 

By  S.  ,T.  Crowe,  S.  Shelton  Watkins  and  Alma  S.  Rothholz. 

( From  the  Department  of  Laryngology,  Rhinology  and  Otology  of  The  Johns  Hopkins  University  and  Hospital.) 


In  order  to  determine  the  relation  of  tonsillar  and  naso¬ 
pharyngeal  infections  to  various  general  disorders,  we  have 
followed  up  and  examined,  subsequent  to  their  discharge  from 
the  hospital,  as  many  as  possible  of  the  patients  from  each  of 
the  following  groups : 

I.  Arthritic  group : 

1.  Removal  of  tonsils  as  a  therapeutic  measure  for  infectious 
arthritis. 

2.  Removal  of  tonsils  as  a  therapeutic  measure  for  rheuma¬ 
toid  arthritis. 

3.  Removal  of  tonsils  as  a  therapeutic  measure  for  myalgia 
or  myositis. 

4.  Removal  of  tonsils  as  a  therapeutic  measure  for  acute 
heumatic  fever. 

[I.  Removal  of  tonsils  as  a  therapeutic  measure  for  chorea. 
.  III.  Removal  of  tonsils  as  a  therapeutic  measure  for  ne- 

ritis. 

.  IV.  Removal  of  tonsils  as  a  therapeutic  measure  for  hyper- 
sia  of  the  cervical  glands. 

n  addition  to  the  tabulation  and  discussion  of  the  material 
these  seven  groups,  we  also  include  a  general  discussion  of 
ch  of  the  following  subjects : 

A.  The  clinical  anatomy  of  the  nose,  throat  and  lymphatic 
/stem  in  the  neck. 

B.  Focal  infection  with  reference  particularly  to  the  tonsils 
id  nasopharynx. 

0.  The  portals  of  entry  of  tubercle  bacilli,  and  a  report  on 
Ay-six  cases  of  an  “  apparently  primary  ”  tuberculosis  of  the 
nsils  or  adenoids  found  in  our  series. 

D.  The  indications  and  contra-indications  for  tonsillectomy. 


1  Based  on  the  study  of  1000  cases  operated  on  at  The  Johns 
Hopkins  Hospital  during  the  past  five  years. 


E.  The  operation  and  the  post-operative  complications  of 
tonsillectomy. 

These  discussions  are  included  particularly  for  the  benefit  of 
the  students  in  the  third  and  fourth  years  of  the  medical  school. 

Introduction. — The  reorganization  of  the  Nose,  Throat  and 
Ear  Department  of  The  Johns  Hopkins  Hospital  in  1911,  on 
what  was  practically  a  full-time  basis,  rendered  it  possible  +o 
make  more  careful  general  physical  examinations  of  the  pa¬ 
tients  in  this  department  before  operation;  to  carry  out  the 
operative  procedures  under  the  best  conditions  for  both  the 
patient  and  the  operator;  to  make  routine  histological  examina¬ 
tions  of  the  tissues  removed  at  operation ;  and  to  establish  a 
system  for  following  up  the  more  interesting  cases  after  their 
discharge  from  the  hospital. 

, Every  operative  case,  with  the  exception  of  the  simple  ad- 
enoidectomies,  is  admitted  to  the  surgical  wards  of  the  hospital. 
A  routine  physical  examination  is  made  before  the  operation, 
and  the  patients  are  not  discharged  until  all  danger  of  post¬ 
operative  complications  is  past. 

The  greatest  benefit  derived  from  this  arrangement,  how¬ 
ever,  is  the  spirit  of  co-operation  between  the  laryngological 
and  other  departments.  Previous  to  1911,  practically  all 
operations  on  tonsils,  sinuses,  and  even  mastoids  were  done 
in  the  out-patient  department,  with  the  aid  of  inexperienced 
anassthetists  and  assistants;  and,  as  a  rule,  the  patients  were 
sent  to  their  homes  a  few  hours  later.  Under  these  conditions, 
but  few  of  the  interesting  cases  with  cardiac,  renal  or  arthritic 
symptoms  secondary  to  a  focal  infection  in  the  tonsils  or 
sinuses  were  referred  by  the  other  departments.  Since  1911, 
however,  we  have  had  an  opportunity  to  operate  on  and  sub¬ 
sequently  follow  up  a  large  number  of  cases  with  some  general 
systemic  disorder,  supposed  to  be  secondary  to  a  chronic  focus 
of  infection  in  the  upper  air  passages. 
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This  report  is  based  on  the  study  of  1000  tonsillectomies. 
A  histological  examination  of  the  tonsils  and  adenoids  removed 
at  operation  was  made  in  every  case.  We  include  in  the  tables 
and  in  the  text,  only  those  patients  concerning  whom  we  have 
some  definite  information  as  to  ivliat  benefit,  if  any,  resulted 
f  rom  the  removal  of  their  tonsils.  The  post-operative  data  were 
obtained  partly  through  the  courtesy  of  the  family  physician ; 
partly  by  letters  from  the  patients  themselves ;  but  chiefly  by 
personal  examinations  of  the  patients  brought  back  by  a  special 
social  service  nurse 2  from  one  to  four  years  after  their  discharge 
from  the  hospital.  It  is  our  intention  to  re-examine  each  year 
the  patients  included  in  the  following  tables,  and  to  report 
again  on  their  condition  after  five  years.  It  will  be  particularly 
interesting  to  see  how  often  there  is  a  recurrence  of  chorea, 
rheumatic  fever,  arthritis,  and  renal  symptoms  in  these  patients 
who  now  have  their  upper  air-passages  in  good  condition.  It 
will  also  be  of  interest  to  determine  the  ultimate  result  in  the 
forty-six  patients  who  had  an  “  apparently  primary  ”  tubercu¬ 
lous  lesion  in  either  the  tonsils  or  adenoids. 

On  account  of  the  large  number  of  nose,  throat  and  ear  cases 
treated  in  the  out-patient  department  and  in  the  hospital,  and 
our  small  staff  of  assistants,  the  records  in  many  instances  are 
not  so  complete  as  we  would  wish.  This  is  particularly  true 
of  the  group  of  tuberculous  tonsils  or  adenoids.  In  the  great 
majority  of  cases  in  this  group,  a  tuberculous  lesion  was  not 
suspected  at  the  time  of  the  operation,  but  was  only  discovered 
by  the  routine  histological  examination  of  the  tissue  removed 
at  operation. 

It  is  a  difficult  matter  to  obtain  post-operative  notes  and 
examinations  on  these  patients.  Many  of  the  patients  admitted 
from  the  out-patient  department  deliberately  give  false  ad¬ 
dresses,  and  many  others  are  foreigners  or  negroes  who  fre¬ 
quently  change  their  jfiace  of  residence. 

Although  the  records  are  incomplete  in  some  essential  de¬ 
tails,  we  believe  they  are  interesting  enough  to  publish  in  full, 
since  they  tend  to  support  the  evidence  of  Billings  and  others 
in  regard  to  the  importance  of  focal  infections  in  many  of  the 
general  disorders  seen  by  the  internist,  the  pediatrician  and  the 
general  surgeon. 

A.  Clinical  Anatomy  of  the  Nose,  Throat  and  the 
Lymphatic  System  in  the  Neck. 

For  purposes  of  description,  the  pharynx  is  divided  into  three 
portions :  The  nasopharynx,  the  oropharynx  and  the  larvngo- 
pharynx. 

The  Nasopharynx. — The  nasopharynx  with  its  local  collec¬ 
tion  of  lymphoid  tissue,  variously  spoken  of  as  the  pharyngeal 
tonsil,  third  tonsil,  Luschka’s  tonsil,  adenoids,  post-nasal 
growths,  etc.,  is  of  importance  from  many  points  of  view.  Not 
infrequently  maladies  of  children  are  referable  either  directly 


2  In  justice  to  the  regular  Social  Service  Department  of  the 
hospital,  it  should  be  mentioned  that  they  do  not  spend  their  time 
in  looking  up  or  bringing  back  for  examination  tonsils  cases  that 
have  been  operated  on  several  years  previously.  This  work  is 
done  by  a  nurse  employed  by  us  for  this  particular  purpose. 


or  indirectly  to  the  abnormalities  or  infections  of  the  naso¬ 
pharynx. 

Obstruction  in  this  locality  results  in  mouth-breathing  with 
its  familiar  indirect  effects.  The  most  common  results  are 
stasis  of  nasal  secretions  with  excoriation  of  the  skin  around  the 
external  nares ;  frequently  an  accessory  nasal  sinus  infection ; 
changes  in  the  facial  expression:  retardation  of  mental  and 
physical  development;  defective  speech;  affections  of  the  ear, 
both  suppurative  and  catarrhal;3  also  numerous  symptoms, 
usually  described  as  “  reflex  neuroses.”  Among  these,  night 
terrors,  asthma,  petit-mal-like  attacks,  paroxysmal  nocturnal 
attacks  of  coughing,  and  enuresis  nocturna  are  the  most  com¬ 
mon.  A  further  possible  result  of  enlarged  adenoids  is  an  inter¬ 
ference  with  the  development  of  the  superior  maxillary  bones 
which  results  in  a  high,  narrow  Y-shaped  deformity  of  the  hard 
palate. 

The  anatomical  landmarks  of  the  nasopharynx  as  seen  in  the 
post-nasal  mirror  are :  (1)  the  orifices  of  the  nasal  passages  in 
which  can  be  seen  the  posterior  ends  of  the  turbinates  or  con¬ 
chas  ;  (2)  the  pharyngeal  orifices  of  the  Eustachian  tubes;  (3) 
the  fossa  of  Rosenmueller  just  behind  the  Eustachian  orifice 
on  each  side;  (4)  the  mound  of  lymphoid  tissue  (adenoids)  on 
the  vault,  most  prominent  in  the  median  line,  but  often  extend¬ 
ing  laterally  or  hanging  down  sufficiently  to  obstruct  the  pos¬ 
terior  nasal  orifices  and  the  openings  of  the  Eustachian  tubes. 

The  anterior  lobe  of  the  hypophysis  cerebri  is  developed  from 
an  infolding  of  the  mucous  membrane  of  the  vault  of  the  naso¬ 
pharynx,  known  as  the  pouch  of  Rathke.  In  young  animals 
and  children,  “  rests  ”  of  anterior  lobe  cells  may  be  found  along 
the  embryological  pathway  from  the  nasopharynx  to  the  sella 
turcica.4  In  some  respects,  this  pathway  in  adult  life  is  similar 
to  the  thyro-glossal  duct. 

The  nasopharynx  has  a  rich  blood  supply.  The  pharyngeal 
branches  of  the  vidian  and  pterygo-palatine  arteries  anastomose 
with  the  ascending  pharyngeal.  The  veins  empty  into  the 
pterygoid  plexus. 

Spontaneous  bleeding  from  the  nasopharynx  in  children  is 
not  an  infrequent  symptom  of  enlarged  adenoids.  The  blood 
may  come  from  one  or  both  nostrils,  from  the  mouth,  or  may  be 
swallowed.  When  it  is  reported  that  blood  is  found  on  a  child’s 
pillow,  it  is  probably  a  symptom  of  adenoids. 

Other  common  sources  of  bleeding  in  the  nose  and  throat  are: 

1.  Superficial,  non-specific  ulceration  on  the  anterior  third  of 
the  septum,  perhaps  the  most  common. 

2.  Ulceration  in  the  posterior  nares  or  nasopharynx,  secondary 
to  a  coryza  or  nasopharyngitis.  Bleeding  from  this  source  may 
become  quite  serious  in  adults  unless  properly  treated.5 


3  It  has  been  estimated  that  eighty  per  cent  of  the  deaf  adults  in 
the  United  States  owe  the  origin  of  their  trouble  to  neglected  naso¬ 
pharyngeal  disorders  in  childhood. 

4Haberfeld:  Die  Rachendachhypophyse,  etc.,  Beitr.  z.  path. 
Anat.  u.  z.  allg.  Path.,  1910,  XLVI,  133-232. 

5  Spontaneous  bleeding  from  the  posterior  nares  or  nasopharynx, 
aside  from  a  new  growth  or  leukaemia,  is  usually  the  result  of  an 
infection.  In  treating  patients  with  a  severe  bleeding  from  this 
locality,  it  is  of  the  greatest  importance  to  bear  in  mind  the  local 
conditions  that  cause  the  hemorrhage.  The  mucous  membrane 
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3.  Spongy  gums  associated  with  pyorrhea  alveolaris  in  adults, 
and  the  granulations  in  carious  molar  teeth  in  children. 

4.  Enlarged  veins  around  the  base  of  the  tongue,  said  to  be  a 
particularly  common  source  of  bleeding  in  gouty  persons. 

5.  Nasal  diphtheria;  various  blood  diseases;  vicarious  men¬ 
struation;  new  growths  and  oesophageal  varices. 

6.  Foreign  bodies  should  always  be  suspected  when  there  is  a 
long  continued  oozing  of  blood  from  the  nose  or  throat  in  young 
children.  Within  the  past  year,  an  infant  seven  months  of  age, 
was  admitted  to  the  Pediatric  clinic  of  The  Johns  Hopkins  Hos¬ 
pital  with  a  history  of  frequent  vomiting  of  bright  red  blood,  and 
tarry  stools  for  two  weeks.  Hemoglobin  was  45  per  cent,  but, 
otherwise,  the  child  was  in  excellent  condition.  Although  the 
parents  very  much  resented  the  suggestion  that  the  child  might 
have  swallowed  a  foreign  body,  an  X-ray  plate  was  made  and  an 
open  safety-pin,  point  up,  was  found  in  the  upper  third  of  the 
oesophagus.  After  removal,  all  bleeding  ceased  and  the  child  made 
an  uninterrupted  recovery. 

7.  When  there  is  blood-tinged  expectoration  in  adults  and  chil¬ 
dren  over  twelve  years  of  age,  pulmonary  tuberculosis  should  be 
suspected,  and  a  thorough  examination  of  the  lungs  and  sputum 
should  be  made. 

There  is  a  close  mesh  of  lymph  vessels  in  the  vault  of  the 
nasopharynx.  They  drain  either  into  the  the  retropharyngeal 
glands  or  into  the  posterior  or  external  group  of  the  deep 
lateral  chains  in  the  neck. 

Retropharyngeal  abscesses,  so  common  in  young  children, 
are  probably  due  to  a  suppurative  adenitis  secondary  to  naso¬ 
pharyngeal  infection.  The  retropharyngeal  glands  of  Henle 
are  situated  on  each  side  of  the  median  line  between  the 
mucous  membrane  of  the  pharynx  and  the  aponeurosis  over 
the  bodies  of  the  second  and  third  cervical  vertebrae.  These 
glands  receive  the  lymphatics  of  the  pharynx,  nasopharynx, 
nose,  Eustachian  tubes  and  middle  ear.  They  undergo  atrophic 
changes  between  the  third  and  fifth  years. 

Primary  tuberculosis  of  the  adenoids  is  not  infrequent. 
Routine  histological  examination  of  the  tonsils  and  adenoids 
from  1000  cases  operated  on  at  The  Johns  Hopkins  Hospital 
revealed  14  cases  with  an  “  apparently  primary  ”  tuberculosis 
of  the  adenoids.  These  cases  are  given  in  detail  in  the  table 
of  tuberculous  tonsils  and  adenoids.  We  have  repeatedly  noted 


and  surrounding  lymphoid  tissue  are  infected,  and,  as  a  rule,  there 
is  a  long-standing  infection  of  one  of  the  accessory  nasal  sinuses. 
It  is  against  all  the  principles  of  surgery  to  pack  this  infected  area 
and  to  leave  the  packs  in  place  for  a  week  or  longer,  as  is  usually 
recommended  in  text-books. 

The  bleeding  begins  as  a  result  of  an  ulceration  of  the  mucous 
membrane  and  the  erosion  of  an  artery  or  vein.  Packing  such 
an  infected  area  without  frequent  removal  and  cleansing,  only 
encourages  an  extension  of  the  ulceration,  and  makes  it  more 
difficult  to  control  the  bleeding.  The  packing  employed  should 
be  of  sterile  gauze  and  as  small  and  compact  as  possible.  If  the 
nasopharynx  is  packed,  the  packing  should  be  removed  at  least 
once  every  forty-eight  hours,  and  the  nose  and  mouth  thoroughly 
washed  with  a  sterile  salt  or  alkaline  solution.  This  should  be 
done  even  though  the  bleeding  starts  again  when  the  packs  are 
removed.  The  pressure  alone  of  a  nasopharyngeal  pack,  held  in 
place  by  tape  coming  through  the  anterior  nares,  will  cause  ulcera¬ 
tion.  The  mouth  and  anterior  nares  must  be  kept  as  clean  as 
possible  by  washes  and  irrigation  with  some  sterile,  non-irritating 
fluid. 


that  bilateral  tuberculous  cervical  adenitis  is  associated  with 
a  tuberculous  lesion  in  the  adenoids  alone.  On  the  other  hand, 
unilateral  tuberculous  involvement  of  the  cervical  glands  is 
frequently  associated  with  a  tuberculous  process  in  the  tonsil 
on  the  affected  side,  the  other  tonsil  and  the  adenoids  being 
free  from  any  microscopical  tuberculous  lesion. 

It  is  difficult  to  determine  at  what  stage  an  amount  of 
adenoid  tissue  ceases  to  be  physiological.  We  do  not  advise  the 
removal  of  adenoids  or  tonsils  in  all  children,  solely  because 
of  their  size.  In  this  clinic,  the  practice  is  to  regard  the  tonsils 
and  adenoids  as  physiologically  important  parts  of  the  mechan¬ 
ism  that  protects  the  lower  air  passages  from  dust  and  organ¬ 
isms.  This  will  be  more  fully  discussed  in  connection  with  the 
indications  for  tonsillectomy.  If  there  is  no  mouth-breathing; 
no  evidence  of  damage  to  the  ears ;  no  chronic  enlargement  of 
the  glands  of  the  neck;  no  cystic  condition  of  the  adenoids 
known  as  Thornwaldt’s  disease;  and  none  of  the  so-called 
“  reflex  neuroses,”  we  do  not  recommend  the  removal  of 
adenoids  regardless  of  their  size  or  appearance. 

There  is  normally  a  hyperplasia  of  the  tonsils  and  adenoids 
between  the  ages  of  three  and  twelve  years.  The  Hebrew  race 
is  especially  predisposed  to  this  hyperplasia.  Climate  is  also 
a  predisposing  factor.  Osier  is  of  the  opinion  that  there  are 
more  mouth-breathers  to  the  acre  in  England  than  in  any  other 
country,  while  Massei  in  Naples  reports  that  he  has  seen  only 
five  cases  during  the  past  fifteen  years  in  which  an  adenoidec- 
tomy  was  indicated.  In  Baltimore,  about  25  per  cent  of  the 
children  visiting  the  various  out-patient  departments  have 
some  definite  indication  for  removal  of  their  adenoids,  the  most 
common  being  frequent  attacks  of  otitis  media. 

The  Oropharynx. — The  oropharynx  is  that  portion  of  the 
pharynx  lying  between  the  free  edge  of  the  soft  palate  and  the 
upper  border  of  the  epiglottis.  It  contains  the  tonsils  and  a 
variable  amount  of  lymphatic  tissue  in  the  mucous  membrane 
of  the  lateral  and  posterior  walls. 

As  to  the  function  of  the  tonsils,  adenoids  and  other  lymph¬ 
atic  tissue  in  the  throat,  we  assume  that  it  is  a  part  of  the 
mechanism  for  the  protection  of  the  lower  air  passages  against 
infection. 

There  are  three  protective  agencies  in  the  upper  air  passages : 

1.  The  mucus  secreted  by  the  mucous  membrane  of  the 
nose,  pharynx  and  trachea. 

2.  The  ciliated  epithelium  of  the  nasal  and  tracheal  mucous 
membrane. 

3.  Waldeyer’s  ring  of  lymphoid  tissue  in  the  throat,  together 
with  the  lymphatic  glands  of  the  neck. 

The  mucus  is  an  important  factor  in  protecting  the  lower 
air  passages  from  bacteria  and  dust.  Under  normal  conditions 
of  life  in  large  cities,  from  15,000  to  20,000  bacteria  enter  the 
nose  during  an  hour’s  quiet  respiration.  With  normal  anatomi¬ 
cal  and  physiological  nasal  conditions,  but  few  of  these  organ¬ 
isms  ever  reach  the  nasopharynx  in  a  viable  condition.  This 
is  due  partly  to  the  relatively  large  amount  of  mucus 
secreted  by  the  nasal  mucous  membrane — over  a  liter  in 
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24  hours* * * * *  6 — and  partly  to  the  fact  that  this  mucus  is  inhibi¬ 
tory  if  not  actually  bactericidal.7 8 

Interference  with  the  function  of  the  ciliated  epithelium  of 
the  trachea  is  well  illustrated  by  the  distress  in  whooping 
cough."  Highly  specialized  epithelium  is  equally  important 
in  the  nose.  When  destroyed  by  caustics,  operative  procedures 
or  disease,  the  ciliated  cells  are  replaced  by  squamous  cells, 
and  the  efficiency  of  the  nose  as  a  protective  organ  is  impaired. 

The  tonsil  is  probably  the  principal  portal  of  entry  for  the 
infections  following  contamination  of  the  mouth  with  soiled 
hands  or  toys,  infected  food,  milk  or  water.  Wood 9  has  found 
that  the  tonsils  in  the  hog  are  more  readily  infected  by  the 
anthrax  bacillus  than  is  any  other  portion  of  the  buccal  or 
pharyngeal  mucous  membrane.  From  his  experiments  he 
concludes  that  the  anthrax  bacillus  passes  through  the  epithe¬ 
lium  lining  the  crypts  and  not  the  surface  mucosa;  and  that 
the  organisms  gain  entrance  to  the  parenchyma  of  the  tonsil  by 
passing  through  living,  unaltered  epithelium. 

There  is  both  experimental  and  clinical  evidence,  however, 
that  organisms  can  pass  through  the  intact  mucous  membrane  10 
and  lymphoid  tissue  of  the  pharynx.  Clinically,  we  have 
frequently  seen  arthritic  symptoms  reappear  and  the  cervical 
glands  become  enlarged  and  tender  as  the  result  of  a  simple 
pharyngitis  in  patients  whose  tonsils  and  adenoids  had  been 
thoroughly  removed. 

That  organisms  may  pass  through  intact  mucous  membrane 
and  leave  no  evidence  of  local  injury,  has  been  best  worked  out 
for  the  tubercle  bacillus.11 *  Living  bacilli  may  be  recovered 
from  the  lymph  stream  within  a  few  minutes  after  the  intro¬ 
duction  of  a  suspension  of  tubercle  bacilli  into  the  gastro¬ 
intestinal  tract  of  a  normal  animal,  either  by  stomach-tube 
or  by  rectal  injection. 

Harbitz,13  in  1905,  made  a  careful  study  of  the  glandular 
system  in  a  large  number  of  clinically  tuberculous  and  non- 
tuberculous  persons  coming  to  autopsy.  His  object  was  to 
determine  as  far  as  possible  the  primary  portal  of  entry  in  those 
with  tuberculous  lesions  of  the  lungs,  glands,  bones  and  men¬ 
inges.  In  many  instances,  he  demonstrated  by  animal  inocula¬ 
tion  and  by  cultural  methods,  tubercle  bacilli  in  tonsils,  ad¬ 


6  Bloch,  E.:  Physiological  Investigations  of  Nasal  Respiration. 

(Translated  and  abridged  by  S.  DeJager  and  F.  Cohn) ;  Arch.  Otol. 

N.  Y.,  1888,  XVII,  279-307;  1889,  XVIII,  1-24. 

7  Thompson  and  Hewett:  The  Fate  of  Micro-organisms  in  In¬ 

spired  Air;  Lancet,  Lond.,  1896,  I,  86. 

8  Mallory:  Pertussis;  The  Histological  Lesion  in  the  Respiratory 

Tract;  J.  Med.  Research,  1912,  XXVII,  115-123. 

8 Wood,  G.  B. :  Tonsillar  Infection;  Am.  J.  M.  Sc.,  1914,  N.  S. 

CXLVII,  380-388. 

10  von  Klecki,  K.:  Bericht  iiber  die  im  Institute  angestellten  ex- 

perimentallen  Untersuchungen  iiber  den  Durchtritt  von  Bakterien 
durch  die  intakte  Darmschleimhaut;  Festschr.  enthalt.  Arb.  u. 
Tuberk.,  XXXVI,  Internat.  Tuberk.-Konf.,  1907,  31-33.  Also  Wien, 
klin.  Wchnschr.,  1907,  XX,  1107-1108. 

11  Wright,  J.:  Some  Critical  and  Desultory  Remarks  on  Recent 
Laryngological  and  Rhinological  Literature;  N.  York  M.  J.  (etc.), 

1900,  LXXI,  504-508. 

12  Harbitz,  F. :  Untersuchungen  iiber  die  Haufigkeit,  Lokaliza- 
tion  und  Ausbreitungswege  der  Tuberkulose;  Kristiania,  1905. 


enoids  and  cervical  glands  that  grossly  and  microscopically 
showed  no  tuberculous  lesion.  In  general,  these  results  have 
been  confirmed  by  other  observers,  and  it  is  probable  that 
tubercle  bacilli  may  not  only  pass  through  normal  mucous 
membrane  without  causing  any  local  lesion,  but  may  remain 
latent  in  histologically  normal  lymph  glands  for  months  or 
years. 

The  tonsils  are  composed  of  lymphatic  cells  with  follicles  or 
germinal  centers  as  in  an  ordinary  lymph  gland.  They  differ 
from  lymph  glands  in  that  they  have  only  efferent  lymph  chan¬ 
nels,  and  no  medidlary  sinuses.  The  invaginations  of  the  sur¬ 
face  epithelium  form  deep  crypts  known  as  fossulse.  These 
crypts  are  the  most  important  anatomical  characteristic  of  the 
tonsils.  They  develop  from  an  ingrowth  of  squamous  epithe¬ 
lium,  their  lumina  being  formed  by  the  desquamation  of  a 
central  core.  The  cells  lining  the  crypts  have  no  sub-epithelial 
layer  of  connective  tissue.  The  crypts  extend,  as  a  rule, 
through  tire  entire  thickness  of  the  tonsil  and  end  blindly  at 
the  fibrous  capsule.  Under  normal  conditions  they  contain 
desquamated  epithelial  cells,  lymphoid  cells  and  particles  of 
food.  Anything  that  tends  to  obstruct  the  orifices  of  the 
crypts  produces  a  stasis  and  an  increased  susceptibility  of  the 
tonsil  to  infection.  It  is  probable  that  acute  tonsillitis  usually 
begins  as  one  or  more  focal  abscesses  in  partially  obstructed 
crypts ;  certainly,  it  may  often  be  aborted  during  the  early  stage 
by  irrigation  of  the  infected  crypts  with  salt  solution  or  sterile 
water.13 

During  the  act  of  swallowing,  saliva  and  food  are  forced  into 
the  crypts  together  with  any  organisms  that  may  be  in  the 
mouth.  This  is  of  importance  in  the  etiology  of  both  acute  and 
chronic  tonsillar  infections.  During  childhood  the  mouth  is 
frequently  contaminated  by  soiled  hands,  toys,  impure  water 
or  food,  and  milk  infected  with  pyogenic  organisms  or  bovine 
tubercle  bacilli.  In  some  persons,  these  factors  may  produce 
an  acute  angina;  in  others,  chronic  inflammatory  changes. 
Sometimes  a  hyperplasia  of  the  lymphoid  elements  of  the  tonsil 
results,  and,  less  frequently,  a  proliferation  of  the  connective 
tissue.  In  either  case,  the  efficiency  of  the  tonsil  as  a  protective 
organ  is  decreased. 

It  has  been  mentioned  that  with  normal  nasal  passages  but 
few,  if  any,  organisms  entering  the  nose  ever  reach  the  naso¬ 
pharynx  in  a  viable  condition.  If,  however,  there  is  a  partial 
nasal  obstruction  with  a  stasis  of  secretions;  or  if  infected 
discharges  are  draining  into  the  nasal  cavity  from  the  con¬ 
junctive,  accessory  nasal  sinuses  or  middle  ear,  the  naso¬ 
pharynx,  pharynx,  tonsils  and  larynx  are  constantly  bathed 
in  a  discharge  that  is  irritating  and  contains  bacteria.  In  the 
same  way  the  tonsil  may  become  chronically  infected,  or,  at 
least,  less  resistant  to  an  acute  infection,  when  there  is  a  dis¬ 
charging  alveolar  abscess,  an  infection  under  a  crowned  tooth, 
carious  teeth  or  an  extensive  pyorrhea.14 

18  For  irrigating  the  crypts,  a  blunt,  large-bore  needle  bent  at 
right  angles  about  1  cm.  from  the  end  is  attached  to  an  ordinary 
syringe. 

14  Bass  and  Johns:  Pyorrhea  Dentalis  and  Alveolaris;  J.  Am.  M. 
Ass.,  1915,  LXIV,  553-558. 


January,  1917.] 


JOHNS  HOPKINS  HOSPITAL  BULLETIN. 


0 


Aside  from  the  changes  in  the  lymphoid  tissue  in  the  throat, 
large  numbers  of  organisms  probably  get  through  to  the  cervi¬ 
cal  glands  and  there  produce  changes  in  the  medullary  sinuses 
that  render  these  glands  more  liable  to  infection  and  less 
resistant,  during  an  acute  angina,  to  the  passage  of  organisms 
to  the  blood  stream. 

It  is  also  our  impression  from  clinical  observation  that  partial 
occlusion  of  the  crypts  resulting  from  an  incomplete  tonsil¬ 
lectomy  renders  the  patient  more  liable  to  secondary  cardiac, 
joint  or  renal  lesions.  During  the  past  four  years,  we  have  seen 
eight  cases  with  an  infectious  arthritis  and  an  evening  elevation 
of  temperature  of  several  months’  duration  that  illustrate  this 
point  well.  In  every  case,  there  was  a  history  of  frequent 
attacks  of  tonsillitis  for  many  years  preceding,  but  never  with 
anything  but  local  symptoms.  With  the  idea  of  stopping  these 
acute  attacks,  each  of  these  patients  had  had  a  partial  tonsil¬ 
lectomy.  Local  anaesthesia  had  been  used  in  all.  In  some,  the 
tonsils  were  removed  with  a  guillotine;  in  others  with  an 
electric  cautery.  All  went  well  until  the  next  coryza,  following 
which  the  joint  symptoms  appeared  for  the  first  time.  Search¬ 
ing  for  a  portal  of  entry,  portions  of  the  tonsils  were  found  with 
crypts  obscured  by  scar  tissue.  After  their  removal,  the  joint 
symptoms  gradually  disappeared  and  the  temperature  returned 
to  normal.  What  we  wish  to  emphasize  is  that  the  partial 
tonsillectomy,  by  narrowing  the  orifices  of  the  crypts  of  the 
remaining  portion  of  the  tonsil,  mechanically  made  the  condi¬ 
tions  more  favorable  for  a  general  infection.  Frequently  the 
joint  symptoms  in  such  cases  will  not  clear  up  after  a  tonsil¬ 
lectomy,  presumably  owing  to  the  fact  that  the  cervical  glands 
have  also  become  foci  of  infection. 

The  palatine  tonsil  is  situated  in  a  fossa  between  the  glosso- 
palatine  and  pharyngopalatine  arches.  The  glossopalatine 
arch  (anterior  pillar  of  the  fauces)  contains  the  glossopalatine 
muscle,  and  the  pharyngopalatine  arch  (posterior  pillar)  con¬ 
tains  the  pharyngopalatine  muscle.  During  deglutition,  the 
contraction  of  these  muscles  compresses  the  tonsil  and,  under 
normal  conditions,  forces  the  detritus  out  of  the  crypts.  When 
the  orifices  of  the  crypts  are  partially  occluded,  however,  this 
pressure  by  the  arches  tends  to  force  organisms  and  other 
foreign  material  into  the  parenchyma  of  the  tonsil.15 

A  distinct  fibrous  capsule  separates  the  tonsil  from  the  sur¬ 
rounding  structures.  This  capsule  is  a  particularly  important 
landmark.  Whatever  the  technique  employed  in  removing  the 
tonsil,  the  two  essentials  are:  (1)  removal  of  the  tonsil  to¬ 
gether  with  its  entire  capsule;  (2)  control  of  hemorrhage.  If 
a  portion  of  the  capsule  remains,  it  means  an  incomplete  ton¬ 
sillectomy,  and  frequently  subsequent  histories  of  patients 
indicate  that  such  operations  do  more  harm  than  good. 

The  blood  supply  of  the  tonsil  is  derived  from  the  following 
sources : 

1.  The  tonsillar  ramus  of  the  external  maxillary  artery.  It 
is  important  to  remember  that  the  main  trunk  of  the  external 
maxillary  artery,  after  leaving  the  external  carotid,  may  take 

"Wood,  George  B.:  The  lymphatic  Drainage  of  the  Faucial 
Tonsils:  Am.  J.  M.  Sc.,  1905,  CXXX,  216-227. 


a  decided  upward  bend  before  it  passes  around  the  ramus  of  the 
jaw.  The  loop  thus  formed  comes  in  close  relation  to  the 
inferior  portion  of  the  tonsil,  and  in  removing  a  tonsil,  this 
large  artery  may  be  cut  unless  the  field  of  operation  is  kept 
dry  and  the  dissection  made  as  close  as  possible  to  the  capsule. 

2.  A  large  branch  of  the  lingual  artery  enters  near  the 
inferior  extremity  of  the  tonsil  behind.  In  order  to  do  a  com¬ 
plete  tonsillectomy,  we  have  found  it  necessary  to  ligate  this 
vessel  in  every  case,  both  in  adults  and  children. 

3.  The  upper  portion  of  the  tonsil  is  supplied  by  one  of  the 
pharyngeal  rami  of  the  ascending  pharyngeal  artery  and  by  the 
descending  palatine  artery — a  branch  of  the. internal  maxillary. 

The  nerve  supply  is  mainly  through  the  glosso-pharyngeal. 

The  lymphatic  drainage  of  the  tonsil  has  been  worked  out 
best  by  Wood.15  The  tonsil  gland  is  described  as  one  of  the 
group  of  deep  cervical  glands ;  it  lies  just  beneath  the  anterior 
border  of  the  sternomastoid  muscle,  where  it  is  crossed  by  the 
posterior  belly  of  the  digastric  muscle.  It  lies  external  from 
and  slightly  anterior  to  the  internal  jugular  vein ;  is  embedded 
in  loose  areolar  tissue ;  and  when  enlarged,  is  dislocated  outward 
and  forward,  presenting  at  the  angle  of  the  mandible. 

In  order  to  have  a  clear  understanding  of  the  diseases  of  the 
nasopharynx  and  tonsils  and  their  complications,  it  is  necessary 
briefly  to  review  the  anatomy  of  the  various  groups  of  lymph 
glands  in  the  neck. 

There  are  two  methods  by  which  a  lymph  gland  may  become 
infected.  One  is  by  a  retrograde  thrombosis  of  the  efferent 
lymph  vessels ;  the  other  and  most  common  way  is  through  the 
afferent  lymph  stream.  Anatomically,  there  are  but  few,  if 
any  direct  communications  between  the  cervical  lymphatics  and 
the  supra-clavicular,  axillary,  bronchial  or  mediastinal  groups. 
This  fact  is  also  borne  out  by  clinical  findings,  since  practically 
all  the  pathological  conditions  of  the  cervical  glands  are  second¬ 
ary  to  some  infection  by,  or  growth  in,  the  mouth,  nose,  throat 
or  scalp. 

The  neck  on  each  side  is  divided  by  the  sternocleidomastoid 
muscle  into  an  anterior  and  a  posterior  triangle.  The  anterior 
triangle  is  subdivided  into  the  submaxillary  triangle,  bounded 
below  by  the  digastric  muscle  and  into  the  two  carotid  tri¬ 
angles;  the  superior  (above  the  level  of  the  cricoid  cartilage), 
and  the  inferior,  below  the  anterior  belly  of  the  omohyoid 
muscle.  The  posterior  triangle  is  divided  by  the  posterior 
belly  of  the  omohyoid  into  the  occipital  and  supraclavicular 
(or  subclavian)  triangles. 

The  arrangement  of  the  lymphatic  glands  of  the  neck  is  as 
follows : 

I.  A  group  of  collecting  nodes  that  forms  a  kind  of  collar 
about  the  upper  portion  of  the  neck.  These  consist  of : 

1.  Occipital  glands ,  which  drain  the  adjoining  portion  of 
the  hairy  scalp. 

2.  Mastoid  or  posterior  auricular  glands ,  which  drain  a  por¬ 
tion  of  the  scalp,  auricle,  and  a  portion  of  the  posterior  wall  of 
the  external  auditory  canal. 


"Loc.  cit. 
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3.  The  'parotid  group  receives  afferent  vessels  from  the  drum, 
anterior  wall  of  the  external  auditory  canal,  cheek,  temporal 
portion  of  the  scalp  and  possibly  the  conjunctival  sac. 

4.  The  submaxillary  group  drains  the  cheek,  a  portion  of 
the  external  nose,  gums,  lateral  and  anterior  part  of  the  tongue, 
and  all  the  lower  lip  except  its  central  portion. 

5.  The  submental  glands  are  situated  in  the  triangle  bounded 
by  the  anterior  bellies  of  the  two  digastric  muscles  and  the 
hyoid  bone.  The  afferent  vessels  of  this  group  are  from  the 
chin,  middle  of  the  lower  lip,  tip  of  the  tongue  and  adjoining 
portion  of  gums  and  floor  of  the  mouth. 

6.  The  retropharyngeal  glands  receive  vessels  from  the 
mucous  membrane  of  the  nose,  accessory  sinuses  of  the  nose, 
nasopharynx,  Eustachian  tubes  and  a  portion  of  the  tympanic 
cavity. 

II.  Two  descending  chains  of  glands  on  each  side  of  the 
neck  (lymphoglandular  cervicales  profundae)  shaped  thus  A, 
like  an  inverted  Y.  The  apex  of  this  group  of  glands  lies  just 
below  the  tip  of  the  mastoid  bone  and  under  the  sternomastoid 
muscle.  One  chain  extends  down  the  neck  under  the  anterior 
border  of  the  sternomastoid  and  is  closely  associated  with  the 
great  vessels.  The  other  group  follows  the  posterior  border  of 
the  sternomastoid  and  the  anterior  border  of  the  trapezius, 
but  is  probably  not  directly  connected  with  the  supraclavicular 
groups  of  glands.15 18  This  is  an  important  anatomical  feature, 
because  a  direct  communication  between  these  glands  and  the 
descending  cervical  chains  would  form  a  continuous  line  of 
lymphatics  from  the  nose,  pharynx,  mouth  and  tonsils  to  the 
apex  of  the  lungs. 

What  we  wish  to  emphasize  is  that  all  of  the  six  groups  of 
glands  previously  mentioned  drain  into  these  descending 
chains;  that  there  is  a  common  point  of  origin  and  frequent 
anastomotic  connections  between  the  group  along  the  great 
vessels  and  those  in  the  posterior  triangles;  and  that  they  all 
ultimately  empty  into  the  venous  system — on  the  right  side 
through  the  ductus  lymphaticus  dexter  at  the  junction  of  the 
internal  jugular  and  subclavian  veins ;  on  the  left  side  through 
the  thoracic  duct. 

In  tuberculosis  of  the  glands  of  the  neck,  we  usually  find 
both  the  anterior  and  the  posterior  groups  involved.  The 
statistics  of  pathologists  and  surgeons  agree  in  finding,  in  a 
large  majority  of  the  cases  of  primary  glandular  infection,  the 
oldest  tubercular  lesion  in  the  glands  around  the  anterior  belly 
of  the  digastric  and  upper  portion  of  the  sternomastoid 
muscle. 

Dowd,17  who  has  had  the  largest  experience  of  any  one  in 
New  York  City  with  cases  of  this  type,  finds  the  oldest  lesion 
in  the  so-called  “  tonsillar  gland  ”  at  the  angle  of  the  jaw  in  86 

15  Loc.  cit. 

18  Bitze,  H.:  Ueber  den  Weg  der  Tuberkelbazillen  von  der  Mund- 
und  Rachenhohle  zu  den  Lungen,  mit  besonderer  Beriicksichtigung 
der  Verhaltnisse  beim  Kinde;  Virchow’s  Arch.  f.  path.  Anat. 
(etc.),  1906,  CLXXXIV,  1-55. 

17  Dowd,  C.  M. :  The  Surgical  Treatment  of  Tubercular  Cervical 
Lymph-nodes;  Ann.  Surg.,  1905,  XLII,  49-74. 


per  cent  of  his  cases.  Dowd  also  points  out  that  in  the  majority 
of  his  patients,  the  onset  is  insidious ;  advice  is  sought  because 
of  rapidly  enlarging  glands;  many  patients  give  a  history  of 
frequent  attacks  of  tonsillitis  or  pharyngitis ;  and  a  large  pro¬ 
portion  come  in  the  late  winter  and  early  spring  following  the 
winter  “  colds.” 

Nicoll 18  reports  five  hundred  cases  from  Glasgow  where 
tuberculous  adenitis  is  a  particularly  common  malady. 

1.  In  nearly  all  the  enlargement  of  the  glands  at  the  angle 
of  the  jaw  was  first  noted. 

2.  He  found  evidence  of  the  oldest  lesion  in  the  retropharyn¬ 
geal  glands. 

3.  In  70  per  cent  the  glands  were  involved  on  both  sides  of 
the  neck. 

4.  He  observed,  as  we  have  also  noted,  that  the  size  of  the 
tuberculous  glands  increases  and  decreases  with  each  attack  of 
coryza  or  pharyngitis. 

5.  He  thinks  that  the  glands  first  enlarge  as  a  result  of 
pyogenic  infection,  and  the  tuberculous  infection  is  secondary 
in  the  great  majority  of  cases. 

Wood  in  his  experimental  studies  on  the  infection  of  the 
hog’s  tonsil  with  anthrax  bacilli,  comes  to  the  opposite  conclu¬ 
sion.  He  thinks  the  anthrax  bacilli  first  penetrate  the  living, 
unaltered  epithelium  lining  the  crypts  and  by  their  multiplica¬ 
tion  devitalize  the  tissues  and  so  pave  the  way  for  a  secondary 
invasion. 

Although  it  is  often  stated  that  miliary  or  pulmonary  tuber¬ 
culosis  rarely  results  from  a  primary  tuberculous  cervical 
adenitis,  statistics  indicate  a  greater  frequency.  Von  Noor- 
den  111  reports  149  cases  of  tuberculous  cervical  adenitis  observed 
for  a  period  of  three  years  or  more  after  operation.  Twenty- 
eight  died  of  pulmonary  or  generalized  tuberculosis,  and  14 
others  had  a  pulmonary  lesion  at  the  time  of  the  last  examina¬ 
tion.  Fischer,20  in  1901,  collected  1273  cases  from  the  literature 
that  had  been  observed  from  one  to  sixteen  years  after  opera¬ 
tion.  His  results  are  as  follows : 


Cured  .  57  per  cent. 

Local  recurrence  .  28  per  cent. 

Died  from  tuberculosis .  13  per  cent. 


Dowd  21  concludes  one  of  his  articles  with  the  statement  that 
from  25  to  30  per  cent  of  all  cases  of  primary  tuberculous  cervi¬ 
cal  adenitis  will  develop  tuberculosis  elsewhere  unless  the 
glands  are  removed. 


18  Nicoll:  The  Etiology  and  Treatment  of  Chronic  Enlargement 
of  Lymphatic  Glands  with  Special  Reference  to  Those  of  the  Neck; 
Glasgow  Med.  Jour.,  1896,  XLV,  29-44. 

70  von  Noorden,  W. :  Uber  die  operative  Behandlung  der  Lymph- 
driisen-Tuberkulose  und  deren  Endresultate;  auf  Grund  von  149 
Fallen  aus  der  Tiibinger  chirurg.  Klinik;  Beitr.  z.  klin.  Chir., 
1890,  VI,  607-638. 

20  Fischer,  F.:  Krankheiten  der  Lymphgefasse,  Lymphdriisen 
und  Blutgefasse;  Deutsche  Chir.,  1901,  Lief.  24a,  p.  99. 

21  Dowd :  Loc.  cit. 
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It  has  been  shown  by  Park  and  Krumwiede  22  that  the  major¬ 
ity  of  the  tuberculous  glands  of  the  neck  in  children  are  due  to 
an  infection  with  the  bovine  bacillus.23  This  probably  accounts 
for  the  better  prognosis  as  regards  a  subsequent  pulmonary  in¬ 
fection  in  children.  Karewski 24  reports  128  cases  of  primary 
tuberculous  adenitis  in  children  under  10  years  of  age,  observed 
for  from  one  to  six  years  after  operation.  He  found  that  only 
three  had  died  of  pulmonary  or  generalized  tuberculosis.  Von 
Behring  for  many  years  has  contended  that  the  bovine  infec¬ 
tions  of  childhood  confer  a  certain  degree  of  immunity  against 
infection  with  the  human  tubercle  bacillus  in  adult  life.  The 
incidence  of  bovine  infection  in  children  under  four  years  of 
age  is  much  greater  in  the  British  Isles  than  in  Germany  or 
Austria,  but  the  death  rate  from  pulmonary  tuberculosis  in 
Austria  is  nearly  three  times  as  great  as  in  Great  Britain.25 

There  are,  of  course,  many  causes  for  an  enlargement  of  the 
cervical  glands  aside  from  tuberculosis.  The  most  common  of 
these  are: 

1.  Eczema,  or  any  chronic  infection  or  irritation  of  the  scalp. 

2.  Pediculosis  capitis.  It  is  not  infrequent  in  the  out-patient 
department  to  see,  both  in  children  and  adults,  a  marked  enlarge¬ 
ment  of  the  posterior  group  of  glands.  The  glands  often  enlarge 
rapidly,  are  tender;  and  the  patients  may  appear  quite  ill.  On 
several  occasions,  we  have  seen  temperatures  from  101  to  102.5°  F., 
due  solely  to  this  condition.  The  glands  will  usually  subside  with¬ 
out  suppuration  if  the  pediculi  are  eliminated. 

3.  Acute  attacks  of  tonsillitis  or  pharyngitis  are  always  asso¬ 
ciated  with  more  or  less  enlargement  of  the  cervical  glands.  The 
degree  of  glandular  reaction  depends  on  the  character  of  the 
infecting  organism.  In  nasal  and  pharyngeal  diphtheria  and  scar¬ 
let  fever,  the  glandular  reaction  is  marked;  in  Vincent’s  angina, 
there  is  a  diffuse  brawny  infiltration  of  the  tissues  of  the  neck, 
and  usually  a  suppuration  in  some  of  the  glands  along  the  great 
vessels,  which  necessitates  external  drainage.  The  ordinary  ton¬ 
sillitis  causes  an  enlargement  of  the  glands  that  usually  subsides 
completely  within  three  weeks  or  a  month  unless  there  is  some 
chronic  focus  of  infection  in  the  tonsils,  nasopharynx,  sinuses  or 
teeth.  In  some  of  the  epidemic  sore  throats,20  27  28  due  to  a  con¬ 
tamination  of  the  milk  supply  with  a  particularly  virulent  strain 
of  streptococcus,  the  characteristic  features  are  the  marked 
cervical  adenitis  and  the  severe  constitutional  symptoms.  We 
have  been  able  to  observe  for  several  years  one  of  the  Harvard 


22  Park  and  Krumwiede:  The  Relative  Importance  of  the  Bovine 
and  Human  Types  of  Tubercle  Bacilli  in  the  Different  Forms  of 
Human  Tuberculosis;  J.  Med.  Research,  1910,  XXIII,  205-368. 

23  Also  refer  to  article  by  Ungermann :  Untersuchungen  ueber 
die  tuberkulose  Infektion  der  Lymphdriisen  im  Kindesalter; 
Tuberk.  Arb.  a.  d.  k.  Gsndhtsamte.,  1912,  Heft  12,  pp.  109-212. 

24  Karewski,  F.:  Die  chirurgischen  Krankheiten  des  Kindes- 
alters;  Stuttgart,  1894,  p.  168. 

“Fishberg:  Pulmonary  Tuberculosis,  1916.  (Lea  and  Febiger.) 

20  Hamburger:  The  Baltimore  Epidemic  of  Streptococcus  or 
Septic  Sore  Throat  and  Its  Relation  to  a  Milk  Supply;  Johns 
Hopkins  Hosp.  Bull.,  1913,  XXIV,  1-11. 

27  Winslow:  An  Outbreak  of  Tonsillitis  or  Septic  Sore  Throat  in 
Eastern  Massachusetts  and  Its  Relation  to  an  Infected  Milk 
Supply;  J.  Infect.  Dis.,  1912,  X,  73-112. 

28  North,  White  and  Avery:  A  Septic  Sore  Throat  Epidemic  in 
Cortland  and  Homer,  N.  Y.;  J.  Infect.  Dis.,  1914,  XIV,  124-143. 


students,  infected  during  the  Boston  epidemic.  He  first  came  to 
Baltimore  about  six  weeks  after  the  subsidence  of  the  constitu¬ 
tional  symptoms.  At  this  time,  the  glands  at  the  angle  of  the 
jaw  on  the  right  side  were  markedly  enlarged,  hard,  and  matted 
together,  but  not  adherent  to  the  skin  and  not  tender.  We 
advised  that  nothing  be  done  in  an  operative  way.  The  follow¬ 
ing  year  he  went  to  an  Italian  university  for  post-graduate  work. 
The  glands  had  much  decreased  in  size,  but  following  a  coryza 
and  mild  sore  throat,  they  rapidly  enlarged  and  ruptured  through 
the  skin.  This  sinus  continued  to  drain,  and,  following  another 
coryza  several  months  later,  a  second  sinus  appeared  lower  down. 
His  Italian  physician  was  sure  he  had  tuberculous  adenitis,  and 
he  again  came  to  Baltimore  for  advice.  A  thorough  physical 
examination,  tuberculin  tests  and  guinea-pig  inoculation  con¬ 
vinced  us  that  the  glands  were  not  tuberculous.  The  tonsils  and 
adenoids  were  removed,  after  which  the  sinuses  healed  and  the 
glands  gradually  disappeared.  At  present,  two  years  after  the 
operation,  there  are  no  palpably  enlarged  glands,  and  at  no  time 
has  there  been  any  recurrence  of  the  glandular  swelling. 

4.  Carious  teeth  and  alveolar  infections.  In  this  conditions, 
the  submaxillary  group  of  glands  is  chiefly  involved.  It  is  our 
opinion  that  caries  alone,  without  infection  of  the  gum  or  para¬ 
dental  infection,  will  not  cause  any  appreciable  enlargement  of 
the  cervical  glands. 

5.  Lues,  Hodgkin’s  disease,  the  leukaemias  and  certain  nutri¬ 
tional  disturbances  in  children  in  which  there  is  a  general  gland¬ 
ular  enlargement. 

6.  Carcinoma  or  sarcoma.  The  earliest  symptom  of  these 
growths  in  the  tonsil  or  nasopharynx  may  be  a  rapid  enlarge¬ 
ment  of  the  glands  near  the  angle  of  the  jaw. 

A  palpable  enlargement  of  the  upper  cervical  glands  is  an 
extremely  common  condition,  particularly  in  children.  Laser 29 
examined  1216  school  children: 

137  had  no  enlargement  of  the  cervical  glands. 

1079  had  palpably  enlarged  cervical  glands. 

Volland  30  examined  2506  persons  from  seven  to  twenty-four 
years  of  age : 

7  to  9  years  of  age — 96  per  cent  had  enlarged  cervical  glands. 

10  to  12  years  of  age — 91  per  cent  had  enlarged  cervical  glands. 

13  to  15  years  of  age — 81  per  cent  had  enlarged  cervical  glands. 

16  to  18  years  of  age — 69  per  cent  had  enlarged  cervical  glands. 

19  to  24  years  of  age — 68  per  cent  had  enlarged  cervical  glands. 

Volland  concludes  that  a  large  percentage  of  these  cases  have 
a  latent  tuberculous  infection  in  their  enlarged  glands,  which 
may  become  active  and  disseminated  in  later  life. 

Nicoll  estimates  that  eighty  per  cent  of  the  enlarged  glands 
of  the  neck  in  the  children  of  Glasgow  are  due  to  tuberculosis. 

These  statements  must  be  received  with  reserve,  however, 
since  accurate  information  regarding  the  actual  percentage  of 
latent  tuberculous  infection  in  glands  can  be  obtained  only  by 
the  removal  of  a  suspected  gland  and  demonstration  of  the 
tubercle  bacilli  in  the  tissues  by  histological  or  cultural 
methods,  or  animal  inoculation. 


20  Laser,  H:  Ueber  die  Haufigkeit  des  Vorkommens  von  tuber- 
kulosen  Halsdriisen  bei  Kindern;  Deutsche  med.  Wchnschr.,  1896, 
XXII,  500-504. 

“Volland:  Ueber  den  Weg  der  Tuberkulose  zu  den  Lungen- 
spitzen,  etc.;  Ztschr.  f.  klin.  Med.,  1893,  XXIII,  50-69. 
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[No.  311 


B.  Focal  Infection  31  with  Especial  Reference  to  the 

Tonsils. 

A  focal  infection  may  cause  acute  manifestations  of  a  sys¬ 
temic  intoxication,  or  it  may  be  so  insidious  that  months  or 
years  may  elapse  before  general  manifestations  appear.  The 
patient  himself  usually  calls  attention  to  the  acute  focal  infec¬ 
tion  ;  and  with  proper  and  timely  treatment  the  sequelae,  such 
as  a  general  peritonitis  from  the  appendix,  a  meningitis,  cere¬ 
bral  abscess  or  general  septicaemia  from  otitic  infections,  and 
perhaps  a  malignant  endocarditis  from  tonsil  infections,  may 
be  modified  or  entirely  prevented. 

It  is  the  chronic  focus  of  infection  that  in  the  end-result 
disables  many  thousands  of  people.  A  chronic  focal  infection 
may  never  give  rise  to  local  symptoms ,  but  if  searched  for,  the 
signs  are  as  a  rule  quite  evident.  Although  these  insidious 
localized  infections  may  be  located  in  the  abdominal  organs, 
they  are  usually  found  in  the  genito-urinary  tract,  or  in  the 
upper  air  passages.  Occasionally  one  is  found  in  an  unusual 
place.  Dr.  Frank  Billings  has  reported  two  cases  of  arthritis 
in  which  the  source  was  an  infected  ingrowing  toe-nail. 

The  accessory  nasal  sinuses,  tonsils,  nasopharynx  and  teeth, 
are  the  most  common  situations  in  the  upper  air  passages. 
There  is  clinical  evidence,  however,  that  a  chronic  mastoiditis 
may  be  of  importance  in  the  etiology,  and  certainly  in  the 
prognosis,  of  some  of  the  general  disorders  of  the  digestive, 
cardio-vascular  and  renal  systems. 

It  may  be  stated  as  a  general  law,  that  the  focal  infections 
that  give  rise  to  general  systemic  disorders  are  those  with  some 
mechanical  obstruction  of  the  natural  channels  of  drainage. 
This  has  been  true  in  our  experience  with  nose  and  throat  in¬ 
fections.  In  alveolar  and  tooth  infections,  it  is  usually  the 
cases  with  infected  pulp  cavities  that  have  been  incompletely 
cleaned  out  and  covered  with  a  filling  or  crown  that  give  rise 
to  subsequent  arthritic,  anaemic  or  neurasthenic  symptoms. 
Of  the  sinus  infections,  it  is  usually  the  cases  in  which  there 
is  enough  obstruction  to  drainage  to  produce  slight  morning 
headaches  that  most  frequently  have  some  secondary  manifes¬ 
tations  of  a  general  intoxication.  We  have,  however,  had  a  few 
very  striking  exceptions  to  this  rule  in  sinusitis  associated  with 
arthritis. 

The  law  mentioned  above  seems  especially  applicable  to  the 
tonsil.  The  majority  of  our  cases  with  arthritic  and  renal 
lesions,  in  which  the  ultimate  result  was  most  satisfactory, 
have  given  a  history  of  frequent  attacks  of  tonsillitis  during 
childhood;  of  one  or  more  unusually  severe  tonsillitis  attacks 
several  weeks  or  months  preceding  the  onset  of  their  illness; 
or  of  a  partial  removal  of  their  tonsils  by  operative  measures 
or  by  means  of  the  electric  cautery.  The  end-result,  as  far 


31  Refer  to  articles  by:  Billings,  Frank:  Forchheimer’s  Thera- 
peusis  of  Internal  Diseases,  1914,  Y,  169-181.  Beck,  J.  C.:  J.  Am. 
Med.  Assn.,  1914,  LXIII,  1636-1643.  Ophuls,  W.:  J.  Am.  Med.  Assn., 
1915,  LXV,  1719-1725.  Articles  in  Vol.  I,  Kolle  and  Wassermann 
Handb.  d.  pathogen.  Mikroorg.,  2.  Aufl.,  Jena,  1912.  Zinsser,  H.: 
Infection  and  Resistance,  1914,  Macmillan  Co.  Barker,  L.  F.: 
The  Treatment  of  Certain  Chronic  Infectious  Processes,  Brooklyn 
Med.  J.,  1906,  XX,  345-351. 


as  the  tonsil  is  concerned,  is  the  same  in  each  instance — the 
orifices  of  the  crypts  become  partially  occluded  with  scar  tissue. 
A  tonsillitis  most  frequently  begins  as  an  abscess  in  the  lumen 
of  the  crypts,  and  under  normal  anatomical  conditions,  the 
contents  of  these  crypts  drain  into  the  mouth.  If  the  orifices  of 
the  crypts  are  partially  occluded,  however,  the  toxines  and 
organisms  more  readily  pass  lateralward  to  the  cervical  lymph 
glands. 

It  is  our  opinion,  as  yet  unproven  by  any  large  series  of  cases, 
that  during  the  early  stage  of  an  acute  tonsillitis  there  is  a 
general  bacterisemia.  This  seems  to  be  particularly  true  in 
patients  with  small,  embedded  tonsils  and  an  abundance  of  scar 
tissue  around  the  orifices  of  the  crypts.  If  the  organism 
happens  to  be  of  low  virulence,  or  one  to  which  there  is  a 
sufficient  degree  of  immunity,  it  is  quickly  killed  off,  and  there 
is  no  possibility  of  obtaining  a  positive  blood  culture  except 
on  the  day  that  the  general  manifestations  of  the  disease  are 
at  their  height.  If,  on  the  other  hand,  it  chances  to  be  a 
viridans,  or  one  of  the  streptococci  that  E.  C.  Rosenow  has 
shown  may  have  a  specific  affinity  for  certain  organs,  then 
serious  metastatic  infections  occur. 

It  is  possible  that  bacteria  do  not  have  a  specific  affinity  for 
a  given  organ,  but,  as  Billings  has  suggested,  the  local  tissue 
conditions,  supply  of  oxygen,  etc.,  may  be  more  favorable  for 
the  growth  of  the  organism  in  one  locality  than  in  another. 
In  malignant  endocarditis,  for  example,  Streptococcus  viridans 
finds  its  way  into  the  blood  stream-  by  one  of  the  several 
possible  portals  of  entry.  This  organism  differs  from  other 
strains  of  streptococci  in  that  it  is  less  virulent  and  re¬ 
quires  a  high  oxygen  tension  for  its  growth.  Once  in  the 
blood  stream,  these  organisms  lodge  in  the  capillaries  of  the 
heart  valves,33  thrombi  form  and  finally  the  characteristic 
vegetations.  These  vegetations  furnish  an  excellent  culture 
medium,  and  from  them  bacteria  and  occasionally  infected 
emboli  are  liberated  in  the  general  circulation.  It  is  probable 
that  at  the  time  of  the  primary  infection,  and  at  frequent  inter¬ 
vals  subsequently,  the  organisms  lodge  in  capillary  beds  else¬ 
where,  but  the  local  conditions  are  not  so  favorable  for  their 
growth  as  they  are  in  the  heart  valves.  It  must  be  remembered, 
however,  that  pneumococci,  the  pyogenic  cocci  and  other  organ¬ 
isms,  may  give  rise  to  an  endocarditis,  and  it  is  difficult  to 
explain  their  selective  location  in  the  heart  valves  on  the  same 
theory. 

However  this  may  be,  it  is  our  experience  that  the  patients 
with  tonsils  that  have  been  damaged  by  previous  infections, 
or  partial  operative  procedures,  are  more  prone  to  have  some 
general  disorder,  following  either  an  acute  or  chronic  ton¬ 
sillitis,  than  are  those  with  approximately  normal  tonsils  or 
with  a  first  infection. 

The  tonsil  is  not  the  only  portal  of  entry.  Organisms 
probably  pass  through  the  mucous  membrane  of  the  nose, 
nasopharynx  and  pharynx  more  frequently  than  is  generally 
supposed.  We  have,  on  several  occasions  seen,  in  patients 

32  Refer  to  article  by  Bayne-Jones:  Vascular  Supply  of  the  Heart 
Valves.  To  appear  in  the  Anatomical  Record. 
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whose  tonsils  and  adenoids  have  been  thoroughly  removed,  an 
enlargement  of  the  glands  of  the  neck,  a  return  of  arthritic 
symptoms,  repeated  attacks  of  rheumatic  fever,  and,  especially 
frequently,  a  recurrence  of  chorea  after  a  mild  coryza  or 
pharyngitis.  It  is  possible  that  in  these  cases  the  specific 
organisms  have  remained  latent  in  the  cervical  glands,  and  are 
activated  and  mobilized  by  the  acute  catarrhal  process  in  the 
nose  or  pharynx.  This  undoubtedly  occurs  in  tuberculous 
infections.  A  latent  tuberculous  focus  in  a  gland  or  in  the  lung 
may  become  active  and  disseminated  as  a  result  of  the  hyper- 
aemia  occasioned  by  a  neighboring  catarrhal  or  pyogenic 
infection. 

A  chronic  tonsillar  infection  may  exist  for  an  indefinite 
period  without  local  symptoms,  but  we  have  found  with  few 
exceptions  that  the  adjoining  cervical  lymph  glands  are  en¬ 
larged  and  often  slightly  tender  on  palpation  in  these  cases. 
This  will  be  referred  to  later,  for  we  regard  the  enlargement 
of  the  neighboring  glands  as  one  of  the  most  important  points 
in  determining  whether  or  not  there  is  a  chronic  infection  of 
the  tonsil. 

We  have  already  referred  to  the  experimental  and  post¬ 
mortem  studies  that  show  that  particles  of  dust,  granules  of 
the  aniline  dyes  and  bacteria  may  pass  through  intact  mucous 
membranes  without  damage  to  the  tissues  locally;  and  that 
lymph  glands  may  contain  tubercle  bacilli  and  other  organisms 
without  histological  or  clinical  evidence  of  their  presence.  It 
has  been  shown  that  tubercle  bacilli  may  remain  latent  in  a 
gland  for  long  periods  and  finally  produce  general  manifesta¬ 
tions  as  a  result  of  continued  re-infection,  or  a  decrease  in  the 
general  resistance,  due  to  fatigue,  insufficient  food  or  general 
unhygienic  surroundings. 

According  to  E.  C.  Eosenow  and  F.  Billings,  the  joint,  renal, 
muscular  and  valvular  lesions  secondary  to  a  focal  infection 
are  due  to  bacterial  thrombi.  This  means  that  the  organisms 
get  into  the  general  circulation  by  way  of  the  lymphatics. 
Clinical  experience  indicates  that  it  is  the  toxines  that  are 
responsible  for  the  joint  symptoms  in  most  of  the  arthritides. 
In  gonorrheal  arthritis,  the  organisms  may  usually  be  demon¬ 
strated  in  the  joints,  but  in  other  forms  the  local  cultures  are 
almost  invariably  sterile.  Many  orthopedists  believe  that  joint 
changes  may  be  secondary  to  absorption  from  the  gastrointes¬ 
tinal  tract,  due  to  a  ptosis  or  kink  in  the  large  bowel ;  and  some 
entirely  ignore  the  theory  of  focal  infections. 

Jackson,33  in  1913,  studied  the  joint  reaction  histologically 
at  varying  periods  after  an  intravenous  inoculation  of  rabbits 
with  virulent  streptococci.  Two  hours  after  intravenous  ad¬ 
ministration,  the  organisms  could  be  found  in  the  capillaries  of 
the  periarticular  tissues ;  intravascular  collections  of  leucocytes 
were  present  after  10  hours,  and  after  24  hours  an  exudation 
and  migration  of  leucocytes  into  the  joint  cavity  had  occurred. 

Animal  experiments,  such  as  the  intravenous  injection  of 
living  organisms  in  rabbits,  do  not  necessarily,  in  our  experi¬ 
ence,  reproduce  the  clinical  conditions.  We  have  found  that 

33  Jackson,  L. :  Experimental  Streptococcal  Arthritis  in  Rabbits; 
Jour.  Infect.  Dis.,  1913,  XII,  364-385. 


joint  or  periarticular  suppuration  will  result  in  about  50  per 
cent  of  the  animals  injected.  This  is  true  when  the  streptococci 
injected  are  obtained  from  a  focal  lesion  in  an  arthritis  case, 
the  throat  in  scarlet  fever,  the  urine,  an  empyema  or  an 
accessory  nasal  sinus  infection.  Furthermore,  these  organisms 
may  produce  joint  lesions  in  some  rabbits,  but  fail  to  have  any 
effect  on  others.  Frequently,  streptococci  isolated  in  pure 
culture  from  a  focal  infection  in  a  patient  with  multiple 
arthritis  may  fail  to  produce  any  joint  lesion  in  rabbits,  even 
though  the  subsequent  clinical  course  of  the  patient  would 
indicate  that  this  organism  was  responsible  for  the  arthritic 
symptoms.  In  other  words,  the  reaction  of  the  tissues — chemi¬ 
cal,  immunological  or  circulatory — is  more  important  in  de¬ 
termining  the  location  of  an  infection  than  is  the  specific 
affinity  of  a  given  organism  for  certain  organs. 

Faber,35  from  his  experimental  work  in  1915,  has  concluded 
that  the  synovial  membrane  of  a  rabbit’s  joint  may  be  sen¬ 
sitized  by  either  of  the  following  methods : 

1.  By  repeated  intravenous  injections  of  streptococci  of 
attenuated  virulence. 

2.  By  injecting  into  the  joint  cavity  a  suspension  of  killed 
streptoccocci.  After  all  local  reaction  has  disappeared,  intra¬ 
venous  injections  of  minute  doses  of  living  streptococci  of  the 
same  strain  will  give  rise  to  a  definite  arthritis  in  the  joint 
previously  sensitized. 

After  a  rabbit’s  joints  are  once  sensitized  by  either  of  these 
methods,  an  arthritis  may  develop  following  the  intravenous 
administration  of  doses  so  small  that  in  a  normal  animal  no 
symptoms  whatever  would  result.  The  joint  reaction  may 
not  occur,  however,  if  any  other  organism,  such  as  the  pneu¬ 
mococcus,  staphylococcus  or  B.  typhosus  is  used,  either  for 
sensitizing  the  joint  or  for  the  subsequent  intravenous  injec¬ 
tion.  The  organism  used  must  be  a  streptococcus  and  the  same 
strain  must  always  be  employed  in  both  the  joint  and  the  in¬ 
travenous  injections. 

Faber’s  conception  of  the  etiology  of  a  relapsing  arthritis 
is  that  it  is  due  to  the  effect  of  a  virus  upon  a  homologously 
sensitized  joint.  This  theory  might  explain  the  frequent  recur¬ 
rence  of  arthritis  after  an  attack  of  rheumatic  fever ;  also  some 
of  the  more  chronic  forms  of  arthritis  with  a  small  focus  of 
infection  in  a  tooth,  tonsil,  accessory  nasal  sinus,  prostate,  etc. 

The  one  great  principle  in  the  therapy  of  systemic  diseases 
secondary  to  a  focal  infection  is  a  thorough  removal  of  the 
primary  focus.  An  infected  tooth  in  a  patient  with  arthritis 
is  probably  best  treated  by  extraction;  an  infected  accessory 
nasal  sinus  should  be  well  drained,  and,  in  many  instances,  the 
chronically  infected  mucosa  lining  the  sinus  should  also  be 
removed;  radical  surgical  procedures  should  be  resorted  to,  if 
necessary,  to  control  a  chronic  otorrhea. 

A  partial  tonsillectomy,  due  to  the  obstruction  of  the  crypts 
of  the  remaining  portion  by  scar  tissue,  may  transform  a  re- 

34  Faber,  H.  K. :  Experimental  Arthritis  in  the  Rabbit.  A  Con¬ 
tribution  to  the  Pathogeny  of  Arthritis  in  Rheumatic  Fever; 
J.  Exper.  Med.,  1915,  XXII,  615-628. 
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latively  harmless  hypertrophied  tonsil  into  one  that  sub¬ 
sequently  gives  rise  to  the  most  serious  general  disorders. 

A  tonsillectomy,  properly  done,  is  really  a  major  surgical 
procedure,  and  should  not  be  undertaken  unless  the  operator 
is  thoroughly  familiar  with  the  principles  and  practice  of  the 
general  rules  of  surgery.  Three  of  the  most  important  rules 
of  surgery  are  absolute  cleanliness,  protection  of  the  tissues 
against  needless  injury,  and  control  of  hemorrhage.  It  is 
unfamiliarity  with  the  methods  of  controlling  bleeding  that 
is  responsible  for  the  incomplete  tonsillectomies  and  many  of 
the  post-operative  complications.  This  will  be  referred  to  later. 
Serious  bleeding  not  infrequently  occurs  and  occasionally  with 
a  fatal  result.  One  of  us  once  heard  a  prominent  laryngologist 
reassure  a  patient  with  a  post-operative  hemorrhage  by  telling 
him  that  the  bleeding  would  surely  stop  when  his  blood-pressure 
became  low  enough. 

In  addition  to  removal  of  the  primary  focus  of  infection, 
other  therapeutic  measures  are  of  great  importance  in  the 
treatment  of  these  patients  with  some  general  disorder  secon¬ 
dary  to  a  focal  infection.  It  must  be  remembered  that  metas¬ 
tatic  infections  in  the  adjoining  lymph  glands  may  remain 
after  the  removal  of  the  original  focus.  Every  effort  should 
be  made  to  maintain  the  natural  defences  of  the  body.  All 
exhausting  and  depressing  measures,  such  as  an  insufficient 
diet,  mental  or  physical  fatigue,  and  frequent  hot  baths,  should 
be  avoided.  Rest,  good  food,  fresh  air  and  sunshine  are  the 
essentials.  They  are  purposely  mentioned  in  this  order  to 
emphasize  the  importance  of  rest. 

Other  measures  might  be  mentioned,  such  as  the  hypersemia 
obtained  by  baking,  in  joint  affections;  the  use  of  drugs,  and, 
finally,  the  use  of  vaccines.  The  use  of  stock  vaccines  is 
unscientific  and  often  dangerous.  Autogenous  vaccines  in  the 
chronic  forms  of  arthritis  and  myositis  have  seemed  to  possess 
some  value,  but  the  good  result  in  the  management  of  these 
cases  is  due  more  largely  to  improvement  in  health  by  hygienic 
measures  (Billings).  This  is  just  as  true  of  the  treatment 
by  vaccines  of  chronic  sinus  and  ear  infections  as  it  is  for 
arthritis. 

Summary. — Focal  infections  may  give  rise  to  acute  rheu¬ 
matic  fever,  simple  and  malignant  endocarditis,  septicemias 
due  to  various  organisms,  some  types  of  arthritis,  myositis  and 
nephritis,  neuritis,  arteriosclerosis,  general  debility,  and  a  great 
variety  of  nervous  disorders  designated  as  neurasthenia. 

Focal  infections  may  occur  anywhere  in  the  body,  but  are 
perhaps  more  frequent  in  the  accessory  nasal  sinuses,  tonsils, 
teeth,  gums,  and  genito-urinary  tract. 

Neighboring  glands  become  secondarily  infected  and  may 
harbor  the  organisms  and  continue  to  infect  the  blood-stream 
after  the  removal  of  the  original  focus.  On  this  account 
general  measures  in  the  treatment  of  systemic  diseases  secon¬ 
dary  to  focal  infections  are  of  great  importance. 

Organisms  entering  the  blood-stream  by  way  of  a  focal  infec¬ 
tion  may  have  a  specific  affinity  for  the  endocardium,  the 
synovial  membranes,  the  blood-forming  organs,  the  muscles 
or  the  kidneys.  On  the  other  hand,  the  selection  of  the  organ 


involved  may  be  due  to  the  local  chemical,  mechanical  or  cir¬ 
culatory  conditions. 

As  a  general  rule,  the  focal  infections  that  are  most  likely 
to  give  rise  to  secondary  disorders  elsewhere  in  the  body  are 
those  in  which  there  exists  some  obstruction  to  the  natural 
channels  of  drainage. 

A  chronic  tonsillitis  may  be  defined  as  a  condition  of  the 
tonsils  in  which  there  is  an  increase  of  fibrous  tissue,  adhesions 
between  the  tonsil  and  pillars,  or  some  other  evidence  of  an 
inflammatory  reaction  together  with  a  palpable  enlargement 
of  the  deep  cervical  glands  at  the  angle  of  the  jaws. 

A  chronic  tonsillitis  may  result  from  frequent  acute  attacks, 
or  from  a  long  continued  sub-acute  inflammatory  process 
secondary  to  pyorrhea,  caries  of  the  teeth,  obstructed  nasal 
passages,  or  chronic  infection  of  the  accessory  nasal  sinuses  or 
ears.  In  each  of  these  conditions,  the  tonsils  are  more  or  less 
constantly  bathed  with  irritating  discharges.  When  searching 
for  a  focus  of  infection,  one  must  not  forget  that  the  evident 
chronic  tonsillitis  may  be  secondary  to  one  of  the  above- 
mentioned  conditions.  In  such  cases  the  removal  of  the  tonsils 
without  attention  to  the  nose,  sinuses,  ears,  or  condition  of  the 
teeth,  may  give  very  disappointing  results.  The  patient  may 
continue  to  have  attacks  of  pharyngitis  with  swelling  of  the 
cervical  glands,  or  inflammatory  conditions  of  the  larynx  and 
bronchi  that  were  never  present  before  the  operation.  In  this 
respect,  the  tonsils  and  adenoids  apparently  protect  the  lower 
air  passages. 

From  the  standpoint  of  the  treatment  of  an  infectious 
arthritis  or  a  glomerulo-nephritis,  the  removal  of  chronically 
infected  tonsils,  leaving  infected  teeth  or  sinuses,  may  be  of 
no  benefit,  but  an  actual  injury  to  the  patient.  In  the  first 
place,  the  surgical  procedure  is  quite  a  shock  to  such  patients, 
and  most  important  is  the  fact  that  organisms  in  the  discharge 
from  the  sinuses,  teeth,  etc.,  may  continue  to  pass  through  the 
mucous  membrane  of  the  pharynx  to  the  cervical  lymph  glands. 

In  every  case  where  a  tonsillectomy  is  contemplated,  it  must 
first  be  determined  whether  the  tonsil  infection  is  localized  or 
is  secondary  to  some  chronic  infection  in  the  mouth  or  upper 
air  passages.  If  the  nasal  passages  and  teeth  are  normal,  a 
removal  of  the  tonsils  and  adenoids  alone  is  indicated.  If, 
however,  there  is  any  marked  nasal  obstruction,  sinus  infection, 
alveolar  abscess,  or  extensive  pyorrhea,  these  conditions  should 
first  be  remedied  before  the  operation  on  the  tonsils  is  under¬ 
taken. 

These  precautions  not  only  insure  a  relatively  clear  field  for 
the  tonsil  operation,  but  the  ultimate  results  of  the  tonsil¬ 
lectomy  will  be  more  favorable  in  any  large  series  of  cases. 

C.  Portals  of  Entry  of  Tubercle  Bacilli.85 

There  are  two  main  pathways  by  which  the  tubercle  bacillus 
gains  entrance  to  the  body;  one  is  by  direct  inhalation  and 
and  the  other  by  ingestion.  Trauma  is  a  third  and  relatively 

35  Bacmeister,  A.:  Wesen  und  Gang  der  tuberkulosen  Infektion 
bei  Entstehung  der  menschlichen  Lungenphthise;  Ergebn.  d. 
inn.  Med.  u.  Kinderh.;  Berl.,  1913,  XII,  515-552. 
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infrequent  cause  of  infection  with  the  tubercle  bacillus.  There 
are  many  cases  on  record,  however,  of  tuberculous  infection  in 
the  children  of  Russian  Jews  that  date  from  the  religous 
ceremony  of  circumcision. 

Direct  Inhalation. — There  is  considerable  evidence  against 
the  view  that  the  inhalation  of  tubercle  bacilli  is  the  most  com¬ 
mon  mode  of  infection. 

1.  The  dust  on  the  street  contains  very  few  living  tubercle 
bacilli.  It  is  generally  believed  by  tuberculosis  experts  that  no 
one  ever  contracts  this  disease  out-of-doors.  As  long  as  the 
sputum  is  moist,  the  bacteria  cannot  be  blown  about,  and  they 
are  rapidly  destroyed  by  the  process  of  drying,  by  exposure  to 
sunlight,  dilution  by  rains,  etc.  The  dust  raised  in  houses  by 
the  various  cleaning  processes,  however,  often  does  contain 
virulent  organisms,  as  was  shown  by  Cornet  and  others.  Viru¬ 
lent  bacilli  may  be  found  in  hallways  and  dark  corners  of  rooms 
for  months  after  their  introduction. 

2.  The  bacteriological  examinations  of  the  smaller  bronchi 
that  have  been  made  in  persons  meeting  an  accidental  death, 
and  by  means  of  the  bronchoscope  in  normal  persons,  all  show 
that  the  lower  air  passages  are  for  the  most  part  sterile. 

This  is  probably  due  to  the  various  protective  mechanisms — 
the  mucous  membrane  of  the  nose,  the  lymphoid  tissue  in  the 
throat,  the  abundant  secretion  of  mucus  in  the  upper  air 
passages,  and  the  ciliated  cells  of  the  trachea. 

3.  The  tubercle  bacillus  is  protected  by  a  very  resistant,  waxy 
capsule,  and  may  therefore  be  analagous  to  a  particle  of  dust. 
It  is  difficult,  however,  on  the  inhalation  theory  to  explain  why 
the  bacilli  should  find  their  way  to  and  set  up  the  diseased  pro¬ 
cess  almost  invariably  in  the  apex  of  the  lung,  whereas  the 
organisms  that  find  their  way  to  the  basal  portion  of  the  lungs 
are  destroyed  or  in  some  way  prevented  from  forming  primary 
tubercles  in  this  situation. 

Ingestion. — This  term  includes  the  passage  of  organisms 
through  the  mucous  membrane  of  the  entire  digestive  tract, 
from  the  lips  to  the  rectum. 

A  most  important  fact  is  that  the  tubercle  bacilli  may  pass 
through  normal  skin  and  mucous  membrane  without  leaving 
any  gross  or  microscopical  evidence  of  their  presence.  These 
tubercle  bacilli  may  lodge  in  the  glands  draining  the  area  of 
their  portal  of  entry  and  set  up  a  diseased  process  locally ;  may 
remain  latent  in  the  glands  for  long  periods  without  clinical 
evidence  of  their  presence;  or,  finally,  may  pass  through  a 
series  of  glands  with  or  without  causing  local  disease,  and 
thus  enter  the  blood  stream. 

The  healed  or  arrested  tuberculous  process  so  frequently 
found  at  autopsy  in  the  glands  of  the  neck,  at  the  root  of  the 
lungs,  or  in  the  mesentery,  means  that  the  organisms  have 
gained  entrance  by  way  of  the  throat,  the  mucous  membrane 
of  the  trachea  or  bronchi,  or  through  the  walls  of  the  intestine. 
Other  organisms,  such  as  the  cocci,  undoubtedly  gain  entrance 
by  the  same  channels,  but  not  being  endowed  with  the  waxy 
capsule  and  resistant  properties  of  the  tubercle  bacillus,  they 
are,  for  the  most  part,  promptly  killed  by  the  body  fluids. 

In  the  experimental  infection  of  guinea-pigs  by  the  inhala¬ 
tion  method,  where  the  head  of  the  animal  is  confined  in  a 


tube  and  enormous  numbers  of  virulent  bacilli  inspired,  as 
much,  if  not  more,  tuberculosis  is  found  in  the  cervical,  peri¬ 
bronchial  and  mesenteric  glands  as  in  the  lungs. 

The  infection  of  children  with  tuberculosis  is  probably  for 
the  most  part  by  ingestion.  It  has  been  shown  by  Park  and 
Krumwiede  that  the  bovine  bacillus  is  responsible  for  61  per 
cent  of  the  tuberculous  glands  of  the  neck  in  children  under 
five  years  of  age.  The  infection  in  these  children  must  be  due 
entirely  to  the  ingestion  of  infected  food,  and  the  passage  of 
organisms  through  the  mucous  membrane  or  lymphoid  elements 
of  the  throat.  It  is  fortunate  that  the  bovine  bacillus  rarely 
produces  pulmonary  lesions  (only  four  cases  of  pure  bovine 
infection  were  found*  in  the  831  cases  of  pulmonary  tuber¬ 
culosis  examined  by  Park  and  Krumwiede)  for,  otherwise, 
infant  mortality  from  tuberculosis  would  be  enormously  in¬ 
creased.  There  is  evidence  that  the  bovine  infection  of  child¬ 
hood  tends  to  immunize  them  against  a  subsequent  infection 
with  the  human  bacillus. 

The  incidence  of  bovine  infection  becomes  less  frequent  as 
the  age  increases.  (Park  and  Krumwiede.) 

1.  In  39  cases  of  tuberculous  cervical  adenitis  in  children 
under  5  years  of  age,  the  human  bacillus  was  the  predominating 
organism  in  15,  and  the  bovine  bacillus  in  22. 

2.  In  58  cases  of  cervical  adenitis  in  children  from  5  to 
16  years  of  age,  36  were  due  to  the  human,  and  22  to  the 
bovine  bacillus. 

3.  In  37  cases  of  cervical  adenitis  in  adults,  36  were  due 
to  the  human  and  1  to  the  bovine. 

The  infection  of  children  with  the  human  bacillus  is  largely 
due  to  the  fact  that  for  the  first  six  or  seven  years  of  its  life, 
the  average  child  spends  the  greater  part  of  each  day  on  the 
floor,  and  its  soiled  hands  and  toys  are  frequently  in  its  mouth. 

In  the  house  where  a  tuberculous  person  resides,  the  floors 
become  infected  by  coughing  and  careless  expectoration ;  but 
the  real  tragedy  is  the  infection  of  children  in  this  way  in 
houses  where  there  has  been  no  tuberculosis.  Infection  of  the 
floors  in  such  houses  is  due  to  the  carrying  in  of  virulent 
tubercle  bacilli  on  the  shoes.  It  is  in  this  way,  rather  than 
through  dust  infection,  that  expectoration  on  the  sidewalks  or 
in  public  conveyances  becomes  a  serious  factor  in  the  spread  of 
the  disease. 

The  seriousness  of  careless  expectoration  on  the  street  or  in 
public  places  might  be  more  fully  appreciated  if  the  public 
realized  that  in  the  great  majority  of  persons  with  tuberculous 
infections  of  all  kinds,  the  principal  lesion  is  in  the  lungs. 
In  Germany,  it  has  been  estimated  that  eleven-twelfths  of  all 
the  cases  of  tuberculosis  of  all  ages  have  a  pulmonary  lesion. 
This  means  that  practically  every  case  of  tuberculosis  has  at 
some  time  tubercle  bacilli  in  the  sputum,  and  carelessness  in 
disposing  of  the  excreta  at  this  period  may  lead  to  the  infection 
of  many  others,  particularly  children. 

Tuberculosis  of  the  Tonsils  and  Adenoids.-- We  purposely 
speak  of  this  group  of  46  cases  as  “  apparently  primary  tuber¬ 
culosis  ”  of  the  tonsils  and  adenoids,  for  we  realize  fully  that 
the  incompleteness  of  our  data  would  not  justify  any  dogmatic 
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statement  as  to  whether  or  not  the  tonsillar  lesion  was  the  only 
tuberculous  focus  in  the  body. 

As  to  the  incidence  of  focal  tuberculous  lesions  in  the  body, 
von  Behring 38  states  that  Naegeli  of  Zurich,  in  a  series  of  post¬ 
mortem  examinations  made  for  the  purpose  of  establishing  the 
importance  of  Koch’s  bacillus,  found : 

1.  Infants  under  1  year  of  age  failed  to  show  any  focal  lesion. 

2.  From  1  to  5  years  of  age  17%  had  some  focal  tuberculous 
lesion. 

3.  From  5  to  14  years  of  age  33%  had  some  focal  tuberculous 
lesion. 

4.  From  14  to  18  years  of  age  50%  had  some  focal  tuber¬ 
culous  lesion. 

5.  From  18  to  30  years  of  age  96%  had  some  focal  tuber¬ 
culous  lesion. 

6.  After  30  years  of  age,  every  body  coming  to  autopsy  has 
some  evidence  of  an  infection  with  the  tubercle  bacillus. 

These  amazing  statistics  have  been  confirmed  in  practically 
all  the  thickly  populated  centers  of  the  world. 

There  are  two  methods  of  making  a  diagnosis  of  a  focal 
tuberculous  lesion  with  absolute  certainty:  one  is  the  finding 
of  the  bacilli  of  Koch  in  the  diseased  process  by  microscopic 
examination  or  demonstrating  their  presence  by  animal  inocu¬ 
lation;  and  the  other  is  by  the  reaction  of  the  patient  to 
tuberculin. 

In  our  series  of  cases  with  focal  tuberculous  lesions,  neither 
of  these  diagnostic  procedures  has  been  carried  out  system¬ 
atically.  The  diagnosis  of  a  tuberculous  process  in  the  tonsil 
or  adenoids  in  our  cases  is  based  on  the  presence  of  microscopi¬ 
cal  tubercles.  In  24  cases  there  was  characteristic  caseation. 
The  diagnosis  of  tubercles  in  tonsils  where  there  is  no  caseation 
is  based  on  the  local  collection  of  so-called  epithelioid  cells,  with 
the  characteristic  flattening  of  the  peripheral  cells  and  a  sur¬ 
rounding  collection  of  small  lymphocytes.  Foreign-body  giant- 
cells  occur  not  infrequently  in  the  tonsils,  but  we  have  care¬ 
fully  excluded  all  cases  from  this  series  in  which  there  was 
some  doubt  as  to  whether  the  lesion  was  due  to  a  foreign-body 
reaction,  or  to  the  tubercle  bacillus. 

In  regard  to  the  tuberculin  test,  it  has  been  definitely  estab¬ 
lished  that  a  positive  reaction  never  occurs  unless  there  is  an 
anatomical  tubercle  in  the  body.  An  enormous  intravenous 
dose  of  tuberculin  may  be  given  a  normal  animal  without  the 
slightest  effect ;  whereas  a  relatively  small  amount  of  tuberculin 
will  cause  a  violent  reaction  or  promptly  kill  an  animal  with 
a  small,  localized  tuberculous  lesion. 

A  large  percentage  of  children  beyond  the  second  year,  and 
practically  every  adult,  will  give  a  positive  tuberculin  reaction. 
“  Tubercular  infection,  however,  is  far  from  meaning  tuber¬ 
cular  consumption.”  Whether  the  entrance  of  tubercle  bacilli 
into  the  body  becomes  harmful  or  not,  depends  upon  several 
factors.  According  to  Dr.  Trudeau,  “  Tuberculosis  attacks 

36  von  Behring,  E.:  Uber  Lungenschwindsuchtentstehung  und 
Tuberkulosebekampfung;  Deutsche  med.  Wchnschr.,  1903,  XXIX, 
689-697. 


the  weak,  cancer  the  strong.  ”  37  By  “  the  strong,”  he  means  the 
person  whose  tissues  tend  to  proliferate  actively  when  subjected 
to  any  bacterial  or  mechanical  irritation ;  and  by  “  the  weak,” 
those  persons  whose  tissues  do  not  react  promptly  or  ener¬ 
getically  to  such  stimuli. 

The  degree  of  virulence  of  the  infecting  organism  is  another 
important  factor.  In  the  Saranac  laboratory  there  is  a  strain 
of  the  tubercle  bacillus  that  has  almost  completely  lost  its 
virulence  as  a  result  of  many  years  of  cultivation  on  artificial 
media.  Even  large  doses  will  not  produce  visceral  lesions  in 
guinea-pigs,  although  they  produce  the  characteristic  caseating 
lesions  in  the  lymph  glands. 

In  focal  tuberculous  lesions,  particularly  in  the  cervical 
glands,  the  quantity  of  the  infecting  bacilli  and  whether  we 
have  to  do  with  a  single  infection  or  oft-repeated  infections 
over  a  long  period,  are  factors  of  greater  importance.  Thus 
a  primary  tuberculous  infection  of  the  tonsils  or  adenoids  may 
be  responsible  for  a  recurring  tuberculous  cervical  adenitis. 

A  histological  tubercle  is  a  non-vascular  structure  that  is 
nourished  by  a  process  of  osmosis  and  diffusion.  Any  acute 
catarrhal  or  pyogenic  inflammation  in  the  neighborhood  of  a 
tuberculous  lesion,  even  though  the  latter  has  long  been  latent, 
may  seriously  alter  the  prognosis.  The  hyperaemia  associated 
with  such  inflammatory  conditions  results  in  an  increased 
absorption  of  the  poisons  made  by  the  tubercle  bacilli,  and  the 
lassitude,  slight  evening  rise  of  temperature  and  loss  of  appetite 
so  frequently  seen  after  a  spring  “  cold  ”  may  often  be  explained 
in  this  way.  But  what  is  more  serious  is  that  the  tubercle 
bacilli  themselves  may  escape  from  a  latent  focus  at  such  times 
and  result  in  a  widespread  dissemination  of  the  disease. 

It  has  been  pointed  out  previously  that  anatomical  and  ex¬ 
perimental  evidence  indicates  that  in  all  the  infections  of  the 
upper  cervical  glands,  with  the  exception  of  the  relatively  rare 
retrograde  infections,  the  organisms  gain  entrance  through  the 
mucosa  or  lymphoid  tissue  of  the  nose,  throat  and  mouth. 
Dowd  has  called  attention  to  the  fact  that  a  large  proportion 
of  patients  with  tuberculous  adenitis  first  apply  for  medical 
advice  after  a  “  cold.”  Is  it  not  possible  that  the  majority  of 
these  patients  have  a  primary  lesion  in  the  tonsils  or  adenoids, 
and  even  though  the  affected  cervical  glands  are  removed,  the 
recurrence  and  subsequent  dissemination  of  the  disease  may 
to  a  large  extent  be  due  to  the  neglected  throat  infection  ? 

There  are  but  few  statistical  studies  on  which  to  base  an 
answer  to  this  question.  We  know  of  no  publication  on  the 
relation  of  tuberculosis  of  the  tonsil  and  adenoids  to  cervical 
adenitis  that  is  based  on  a  thorough  scientific  study  of  the 
throat  and  glandular  conditions.  It  is  certain  that  the  routine 
histological  examination  in  each  case  of  a  few  sections  of  the 
tonsils  and  adenoids  removed  at  operation  will  fail  to  disclose 
the  true  incidence  of  tuberculous  infections  in  these  tissues. 
We  have  had  23  cases  of  tuberculous  adenitis,  proved  by  re- 

37  These  same  words  will  be  found  among  the  conclusions  of  Dr. 
Maud  Slye’s  article  on  the  Incidence  and  Inheritability  of  Spon¬ 
taneous  Cancer  in  Mice;  Jour.  Med.  Research,  1915,  XXXII,  159- 
200. 
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moval  and  microscopical  examination  of  a  gland,  in  which  no 
clinical  or  histological  evidence  of  tuberculosis  was  found  in 
the  tonsils  or  adenoids  removed  at  operation.  This  does  not 
necessarily  mean  that  the  lymphoid  tissue  in  the  throat  was 
not  infected.  In  none  of  these  23  cases  were  the  tonsils  and 
adenoids  stained  for  tubercle  bacilli ;  no  attempt  was  made  to 
cultivate  the  tubercle  bacilli  from  the  tissues,  and  animals  were 
not  inoculated.  The  routine  histological  examination  we  refer 
to  consists  of  a  study  of  only  four  or  five  sections  of  the  tonsils 
and  adenoids  from  each  case,  and  therefore  focal  tuberculous 
lesions  might  easily  be  overlooked. 

The  great  majority  of  the  cases  with  tuberculous  cervical 
adenitis  are  operated  on  by  a  general  surgeon  who  ignores  the 
nose  and  throat  condition  and  soon  loses  sight  of  his  patients. 

We  have  already  referred  to  the  observations  of  von  Noorden 
on  149  cases  of  primary  tuberculous  adenitis  observed  for  a 
period  of  three  years  or  more  after  the  operation  on  their 
glands;  28  had  died  of  pulmonary  tuberculosis,  and  14  others 
had  symptoms  of  a  pulmonary  infection.  Fischer  collected  from 
the  literature  1273  cases  that  had  been  observed  from  one  to 
sixteen  years  after  operation  on  their  glands;  reported  cured 
57  per  cent;  local  recurrence  in  21  per  cent;  died  from  pulmo¬ 
nary  tuberculosis  13  per  cent.  It  cannot  be  denied  that  in  a 
certain  proportion  of  these  cases  the  patient  probably  had  a 
pulmonary  lesion  and  tubercle  bacilli  in  the  sputum  at  the  time 
of  the  operation,  and  the  glandular  infection  was  secondary. 
Others  may  have  had  an  arrested  pulmonary  lesion  that  was 
activated  by  the  anesthetic ;  but  in  a  large  group  the  portal  of 
entry  is  in  the  throat,  and  the  primary  lesion,  if  searched  for, 
will  probably  be  found  in  either  the  tonsils  or  the  adenoids. 
Bartel  and  Spieler  38  have  found  that  11  per  cent  of  the  animals 
inoculated  with  tonsils  developed  tuberculosis;  yet  in  no  in¬ 
stance  did  they  find  histological  or  gross  tuberculous  lesions 
in  the  tonsils  used  for  the  inoculations.  Harbitz  also  obtained 
positive  inoculation  results  with  tonsils  and  cervical  glands 
that  showed  no  microscopical  tuberculous  lesions. 

In  view  of  these  facts  and  the  anatomical  relation  of  the 
lymphoid  structures  in  the  throat  to  the  cervical  glands,  it 
would  seem  to  us  that  the  tonsils  and  adenoids  should  be  re¬ 
moved  whenever  there  is  any  hyperplasia  of  the  cervical  glands 
that  is  not  due  to  lues,  new  growth,  or  any  of  the  blood  diseases. 
We  would  also  exclude  the  group  especially  frequent  in 
children,  where  the  hyperplasia  of  the  cervical  glands  is  a  part 
of  a  general  glandular  enlargement. 


Of  a  total  of  1000  tonsillectomies  at  The  Johns  Hopkins 
Hospital  in  which  the  tonsils  and  adenoids  have  been  examined 
histologically : 

139  were  from  colored  patients,  and  of  these  11,  or  7.9  per 
cent,  were  tuberculous. 

861  were  from  white  patients,  and  of  these  35,  or  4  per  cent 
were  tuberculous. 


31  Bartel,  J.  and  Spieler,  P. :  Experimentaluntersuchungen  iiber 
natiirliche  Infektionsgelegenheit  mit  Tuberkulose;  Wien.  klin. 
Wchnschr.,  1907,  XX,  1144-1150. 


Age  Incidence  of  those  ivith  Tuberculous  Lesions  of  the 
Tonsils  or  Adenoids. — The  youngest  patient  was  4,  the  oldest 
34  years  of  age. 

1.  Between  the  ages  of  4  and  5  there  are  5 'cases:  Tuber¬ 
culous  lesions  were  found  in  the  tonsils  alone  in  4  cases;  in 
the  adenoids  alone  in  1  case. 

2.  Between  the  ages  of  5  and  10  there  are  14  cases :  Tuber¬ 
culous  lgsions  were  found  in  the  tonsils  alone  in  9  cases;  in 
the  adenoids  alone  in  5  cases. 

3.  Between  the  ages  of  11  and  15  there  are  10  cases :  Tuber¬ 
culous  lesions  were  found  in  the  tonsils  alone  in  6  cases;  in 
the  adenoids  alone  in  4  cases. 

4.  Between  the  ages  of  16  and  25  there  are  13  cases :  Tuber¬ 
culous  lesions  were  found  in  the  tonsils  alone  in  7  cases;  in 
the  adenoids  alone  in  3  cases;  in  both  the  tonsils  and  adenoids 
in  3  cases. 

5.  In  those  over  26  years  of  age  there  are  4  cases:  Tuber¬ 
culous  lesions  were  found  in  the  tonsils  alone  in  3  cases;  in 
the  adenoids  alone  in  1  case. 

In  23  of  the  46  cases  with  a  tuberculous  lesion  in  either  the 
tonsils  or  the  adenoids  the  size  of  the  deep  cervical  glands  at  the 
angle  of  the  jaw,  the  periadenitis  and  the  history  all  suggest 
a  tuberculous  cervical  adenitis. 

In  20  of  these  23  cases  with  clinically  tuberculous  glands  of 
the  neck,  there  was  a  history  of  frequent  attacks  of  tonsillitis. 

Clinical  Symptoms. — In  40  of  the  46  cases,  there  was  a 
history  of  frequent  attacks  of  tonsillitis. 

In  43,  the  deep  cervical  glands  at  the  angle  of  the  jaws  were 
palpably  enlarged.  In  23  of  these  cases,  there  was  a  peria¬ 
denitis,  suggesting  tuberculous  glands. 

In  five,  an  unexplained  elevation  of  temperature  had  been 
noted  for  several  weeks  before  their  admission  to  the  hospital. 

In  four,  the  tonsils  were  removed  on  account  of  an  arthritis 
of  the  infectious  type.  In  this  group  particularly,  there  was  no 
suspicion  of  a  tuberculous  lesion  until  the  routine  histological 
examination  of  the  tonsils. 

In  one,  the  tonsils  were  removed  on  account  of  blood  and 
albumin  in  the  urine — a  glomerulo-nephritis. 

In  one,  the  tonsils  and  adenoids  were  removed  on  account  of 
a  tuberculous  iritis.  In  this  case,  tubercles  were  found  in  the 
adenoids  alone. 

Clinical  Appearance  of  the  Tuberculous  Tonsils.- — It  was  im¬ 
possible  in  any  of  these  cases  to  foretell  from  the  appearance 
of  the  tonsil  whether  or  not  it  contained  a  tuberculous  focus. 
Even  after  the  tonsil  had  been  removed  and  sectioned,  we  were 
never  able  on  macroscopic  examination  to  differentiate  with 
any  certainty  a  tuberculous  lesion  from  a  chronic  inflammatory 
reaction  with  detritus  in  the  crypts.  On  microscopic  examina¬ 
tion,  a  collection  of  detritus  in  a  crypt  or  an  area  of  hyaline 
degeneration  with  foreign  body  giant  cells  may  closely  simulate 
a  tuberculous  process. 

The  tonsil  and  pharyngeal  lesions  so  frequently  seen  in 
advanced  cases  of  pulmonary  tuberculosis,  are  always  asso- 
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CHART  I. -TUBERCULOSIS  OF  TONSILS  OR  ADENOIDS.  ABSTRACT  OF  CASES  IN  TABLE  I. 

Age  1  to  5  years. 


Condition  at  time  of  operation. 

Condition  at  present  time. 

CO 

c« 

O 

O 

6 

55 

Age. 

Family 
history  of 
Tbc. 

Cond.  lungs 
at  time  of 
operation. 

Size  of 
tonsils  and 
adenoids. 

Size  cervical 
glands  time  of 
operation. 

Tbc.  test 
time  of 
operation. 

Length  of 
time 
observed 
since 

operation. 

General 

health. 

Cervical 

glands. 

Tuberculin 

test. 

Condition 
of  throat. 

Remarks. 

i 

4 

B.  has  Tbc. 
tonsils. 

Normal. 

Large. 

Hickory-nuts. 

- 

4£  years. 

Good. 

Not  palpable. 

- 

Normal. 

Lungs  normal.  No  symptoms  of 
Tbc. 

2 

5 

None. 

44 

Very  large. 

5x8  cm.  on 
left. 

— 

3  years. 

44 

44 

— 

44 

Lungs  normal.  No  symptoms  of 
Tbc. 

3 

4 

— 

(4 

Large. 

6x2  cm.  on 
right. 

Pirquet  + 

3  years. 

<4 

44 

Pirquet  + 

“ 

Lungs  normal.  No  symptoms  of 
Tbc. 

4 

5 

None. 

44 

44 

5x3  cm.  on 
right. 

Pirquet  + 

2  years. 

44 

1x2  cm.  on 
right. 

44 

Lungs  normal.  Glands  suppu¬ 

rated  ;  treated  by  local  inci¬ 
sion  ;  sinus  closed.  Tempera¬ 
ture  normal. 

5 

5 

Dullness  at 
apices ; 
no  rales. 

Small. 

Large  ;  especi¬ 
ally  on  right. 

Pirquet  + 

2§  years. 

44 

Smaller. 

Pirquet  + 

44 

Lungs  as  before ;  X-ray  shows 
inediastinitis. 

Age  6  to  10  years. 


6 

8 

None. 

Dullness 
at  both 
apices. 

Very  large. 

Enlarged  on 
both  sides. 

Pirquet  -f 

3i  years. 

Good. 

No  glands  on 
right  ;  small 
on  left. 

Pirquet  + 
Calmette 
1%+ 

Normal. 

Lungs  as  before. 

7 

10 

(< 

Normal. 

Large. 

Not  palpable. 

— 

3  years. 

ft 

Not  palpable. 

4  4 

“  normal. 

8 

9 

“ 

“ 

Very  large. 

Enlarged  ; 
matted. 

Pirquet  + 

3  years. 

“ 

«  «< 

Pirquet.  ? 

44 

44  44 

9 

9 

et 

44 

4  4  4  4 

Enlarged  ; 
especially 
right. 

2x3  cm. 

Pirquet  + 

2  years. 

— 

lix  1  cm. 

Pirquet  + 

44 

4  4  4  4 

10 

10 

44 

2x3  cm. 

1£  years. 

1.5x3  cm. 

Pirquet  + 

"  “  ;  glands  on  left  sup¬ 

purated. 

11 

10 

4  4 

Very  large. 

Enlarged  on 
both  sides. 

— 

2J  years. 

Good. 

i  cm. 

Pirquet  + 

44 

Lungs  normal. 

12 

7 

— 

44 

4  4  4  4 

Enlarged  on 
both  sides. 

Pirquet  + 

2  years. 

44 

Smaller. 

Pirquet  + 

44- 

4  4  44 

13 

7 

N  one. 

4  4 

Large. 

Enlarged  on 
both  sides. 

li  years. 

44 

ft 

44 

tf  ft 

14 

7 

44 

44 

4x3  cm.  on 
right;  en¬ 
larged  on 
left. 

Pirquet  + 

1  year. 

Improved. 

Glands  on  R. 
removed; 
smaller  on 
left. 

•  - 

44 

.... 

15 

8 

44 

44 

Very  large. 

6x4  cm.  on 
left ;  2x3cm. 
on  right. 

Died.  Tbc. 
menin¬ 
gitis. 

.... 

.... 

.... 

.... 

•  .  •  • 

16 

10 

Mother  and 
grand¬ 
mother. 

44 

Enlarged  ; 
especially 
on  left. 

Enlarged. 

Pirquet  + 

1  year. 

Improved. 

Smaller. 

Pirquet  + 

Normal. 

Lungs  normal. 

17 

10 

— 

44 

Very  large. 

1  cm.  both 
sides. 

— 

9  months. 

Good. 

ft 

Pirquet  -f- 

44 

44  if 

18 

10 

None. 

if 

Enlarged. 

4x8  cm.  on 
left. 

Pirquet  + 

li  years. 

44 

Not  palpable. 

Age  11  to  15  years. 


19 

14 

None. 

Normal. 

Very  large, 
especially 
right. 

6x10  cm.  on 
left ;  palpa¬ 
ble  on  right  ; 
incised  on 
left. 

— 

3J  years. 

Good. 

Palpable. 

— 

Normal. 

Lungs  normal. 

20 

9 

44 

Large  ;  es¬ 
pecially 
left. 

7x5  cm.  on 
left.  Incised. 

3£  years. 

44 

21 

11 

None. 

44 

Partially 

removed. 

8x10  cm.  on 
left ;  slightly 
enlarged  on 
right. 

Pirquet  + 

2£  years. 

Pirquet  + 

Normal. 

Lungs  normal ;  glands  on  left 
suppurated  ;  incised  ;  healed. 

22 

14 

4  4 

Very  large. 

5x7  cm.  on. 
left ;  palpa¬ 
ble  on  right. 

Calmette  -f 

8  months. 

Improved. 

Glands  larger. 

Lungs  normal. 

23 

13 

6x4  cm.  on 
right;  in¬ 
cised  ;  pal¬ 
pable  on  left. 

Pirquet  + 

1  year. 

Good. 

Smaller. 

Pirquet  + 

4  4  4  4 

24 

12 

Not  en¬ 
larged. 

5x3  cm.  on 
both  sides. 

— 

9  months. 

ft 

1x2  cm. 

— 

tf 

25 

15 

44 

Partially 

removed. 

Enlarged  both 
sides;  in¬ 
cised  on 
right. 

Pirquet  + 
Calmette  -f 

li  years. 

44 

Smaller. 

Pirquet  + 

44 

Lungs:  impaired  percussion  note 
at  both  apices. 

26 

12 

Partially 

removed. 

Slightly  en¬ 
larged. 

— 

li  years. 

if 

“ 

Pirquet  + 

— 

27 

14 

— 

4  4 

Small. 

li  cm.  both 
sides. 

— 

1  year. 

it 

** 

— 

Lungs  normal. 

28 

13 

4  4 

Enlarged. 

2x3  cm.  both 
sides. 

9  months. 

44 

Smaller  on 
right :  same 
on  left. 

Pirquet  -1- 

44 

44  44 

29 

11 

Very  large. 

2  cm.  both 
sides. 

Pirquet  + 
Calmette  1%0. 

9  months. 

Not  im¬ 
proved. 

Recurrence 
tbc.  glands. 

Lungs:  suspicious  involvement  of 
right  apex. 
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CHART  I.— Continued. 
Age  16  to  25  years. 


Condition  at  time  of  operation. 

Condition  at  present  time. 

No.  of  case. 

oj 

he 

< 

Family 
history  of 
Tbc. 

Cond.  lungs 
at  time  of 
operation. 

Size  of 
tonsils  and 
adenoids. 

Size  cervical 
glands  time  of 
operation. 

Tbc.  test 
time  of 
operation. 

Length  of 
time 
observed 
since 

operation. 

General 

health. 

Cervical 

glands. 

Tuberculin 

test. 

Condition 
of  throat. 

Remarks. 

30 

19 

- 

Imp.  of 
left  apex 
5  rales. 

Large,  es¬ 
pecially 
left. 

Enlarged. 

- 

3  years. 

Good. 

Not  palpable. 

- 

Normal. 

- 

31 

18 

— 

Normal. 

Enlarged. 

44 

— 

2J  years. 

“ 

Noneon  right, 
i  cm.  on  left. 

it 

Lungs  normal. 

32 

25 

Grandfa¬ 
ther  died 
pul.  Tbc. 

Enlarged,  es¬ 
pecially  on 
right. 

lj  years. 

33 

20 

None. 

44 

Very  large. 

Not  enlarged. 

C  4  44 

— 

2£  years. 

44 

Not  enlarged. 

— 

N  ormal. 

— 

34 

18 

" 

R.  large  ; 
L.  small. 

— 

3  years. 

Not  im¬ 
proved 

Not  enlarged. 

— 

— 

— 

35 

19 

“ 

Imp.  at  R. 
apex. 

Not  large 

3x8  cm.  on 
left  sinus. 

Calmette  1%. 

+ 

2J  years. 

Good. 

Sinus  healed 
in  6  months. 

— 

— 

Lungs  normal.  Sinus  reopened  in 
2J  years  ;  glands  excised. 

36 

24 

** 

Normal. 

4  4  4  4 

None  palpable. 

— 

2  years. 

il 

Not  enlarged. 

— 

— 

Lungs  normal. 

37 

22 

** 

44 

44  4  4 

5x8  cm.  on 
right;  in¬ 
cised. 

— 

2  years. 

~ 

Recurrence  on 
R.  ;  enlarged 
on  left. 

— 

Normal. 

Lungs :  pleurisy  1§  years  after 
operation. 

38 

19 

44 

R.  larger 
than  left. 

5x8  cm.  on 
right;  en¬ 
larged  on  left. 

9  months. 

Good. 

2x3  cm.  on 
right  ;  not 
palpable  on 
left. 

Lungs  normal. 

39 

23 

44 

Small. 

Large  mass 
on  right; 
enlarged  on 
left. 

Calmette  1%. 

+ 

9  months. 

Discharging 
sinus  on  right. 

Lungs:  slight  impairment  at  right 
apex  ;  with  rftles.. 

40 

18 

— 

44 

Slightly 

enlarged. 

None  palpable. 

— 

6  months. 

Improved. 

Not  enlarged. 

— 

44 

Lungs  normal. 

41 

10 

None. 

Thickened 

pleura. 

R.  larger 
than  left. 

6x4  cm.  on 
left. 

Calmette  1%  0 
5%  doubtful. 

9  months. 

Poor. 

Sinus  above 
left  clavicle. 

Lungs:  evidence  of  active  Tbc.  at 
left  apex. 

42 

22 

Normal. 

R.  larger 
than  left. 

1x2  cn».  both 
sides. 

8  months. 

Good. 

Smaller. 

Pirquet  + 

Lungs  normal. 

Over  26  years  of  age. 


43 

29 

Mother 
died  pul. 
Tbc. 

Imp.  at  R. 
base. 

Enlarged. 

Mass  on  both 
sides ;  incised 
on  left. 

Pirquet  -1- 

3  years. 

- 

Mass  palpable 
on  L.,  slightly 
enlarged  on 
right. 

- 

- 

- 

44 

27 

None. 

Normal. 

Not  en¬ 
larged. 

2x3  cm.  both 
sides. 

Pirquet  + 
Calmette  + 

2 J  years. 

Well  for  2 
years. 

After  2  years 
caseous 
glands  re¬ 
moved  on  R. 

Pirquet  -f 

Normal. 

Lungs:  Imp.  at  right  apex; 
with  rales. 

45 

31 

ft 

“ 

L.  larger 
than  R. 

None  palpable. 

— 

2  years. 

Good. 

Not  enlarged. 

— 

44 

Lungs  normal. 

46 

34 

tt 

44 

Slightly 

enlarged. 

3x2  cm.  both 
sides. 

2  years. 

Well  for  1 
year. 

Palpable. 

Lungs :  definite  pulmonary  Tbc. 
developed  after  2  years. 

ciated  with  superficial  ulcerations.39  In  these  “  apparently 
primary  ”  tuberculous  lesions  of  the  tonsils,  however,  we  have 
never  seen  a  superficial  lesion. 

The  tonsils  were  hypertrophied  in  34  of  our  46  cases.  In 
nine,  they  were  small,  inconspicuous,  and  densely  adherent  to 
the  anterior  and  posterior  pillars.  In  3  instances,  the  patients 
gave  a  history  of  a  partial  removal  of  their  tonsils  from  one 
to  five  years  previously. 

In  five  cases  in  which  a  tuberculous  lesion  was  found  in  only 
one  tonsil,  the  tuberculous  tonsil  was  definitely  larger  than 
the  one  on  the  opposite  side.  The  increase  in  size  of  the  tonsil 
in  these  cases  was  due  to  a  hyperplasia  of  the  mononuclear 
elements,  and  the  germinal  centers  were  unusually  large  and 
prominent. 


39  Tubercle  bacilli  never  produce  a  lesion  that  begins  on  the 
surface  of  mucous  membranes,  with  the  possible  exception  of 
lupus.  In  the  secondary  ulceration  of  the  pharynx,  in  the  larynx 
and  intestines,  the  bacilli  first  penetrate  to  the  submucous  layer. 
The  disease  process  may  eventually  cause  ulceration  of  the  over- 
lying  mucous  membrane.  This  probably  accounts  for  the  char¬ 
acteristic  undermining  of  tuberculous  ulcers. 


The  tuberculous  focus  in  the  tonsils  was  found  most  fre¬ 
quently  near  the  capsular  surface  at  the  bottom  of  the  crypts. 
In  many  instances,  the  tonsils  and  adenoids  that  contained  a 
tuberculous  focus  were  hyperplastic,  and  showed  but  little 
microscopical  evidence  of  a  chronic  inflammatory  process. 

We  have  already  emphasized  the  fact  that  the  tuberculous 
lesion  in  the  tonsils  and  adenoids  in  these  cases  was  discovered 
during  the  routine  histological  examination.  Many  tuber¬ 
culous  lesions  were  probably  missed.  Our  object,  however,  is 
not  to  determine  the  incidence  of  such  lesions  but  to  follow  up 
the  cases  we  have  and  note  the  ultimate  outcome. 

We  shall  not  take  up  further  time  or  space  in  summarizing 
these  46  cases,  as  they  are  all  given  in  some  detail  in  the  follow¬ 
ing  chart. 

From  the  point  of  view  of  the  operation,  it  is  worthy  of  note 
that  ether  anaesthesia  was  used  in  every  case.  There  were  no 
immediate  complications  of  any  kind,  and  so  far  as  we  can 
determine  no  ill  effects  due  to  the  operation  have  subsequently 
developed  in  any  of  the  46  patients.  One  patient  had  an 
attack  of  pleurisy  nearly  two  years  after  the  operation,  and 
in  others  it  was  necessary  subsequently  to  remove  tuberculous 
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glands  of  the  neck.  There  is  no  evidence,  however,  that  the 
operation  has  in  any  case  made  the  condition  of  the  glands 
worse  or  caused  a  latent  pulmonary  lesion  to  become  active. 

It  is  also  worthy  of  note  that  in  every  case  the  operative 
wound  in  the  throat  healed  as  readily  as  in  the  non-tuberculous 
patients.  The  hyperlastic  pharyngitis  noted  in  the  subsequent 
examination  of  these  cases  is  also  present  in  a  large  percentage 
of  all  our  tonsil  cases,  as  may  be  seen  by  referring  to  the  detailed 
tables  of  the  other  groups. 

In  each  case  a  parent,  or  the  family  physician,  was  notified 
as  soon  as  the  tuberculous  lesion  in  the  tonsil  or  adenoid  was 
discovered,  and  every  effort  was  made  to  have  the  patients 
treated  as  though  they  were  tuberculous.  The  Phipps  Dis¬ 
pensary  for  the  Treatment  of  Tuberculosis  has  co-operated, 
and  in  many  instances  of  tuberculous  cervical  adenitis  very 
striking  results  were  obtained  by  tuberculin  and  general 
hygienic  measures.  We  were  also  greatly  aided  by  Dr.  E.  A. 
Park  and  others  of  the  Harriet  Lane  Home  for  Invalid 
Children. 

D.  The  Indications  and  Contra-Indications  for 
Tonsillectomy. 

Indications  for  Tonsillectomy. 

I.  Local  disorders  in  the  upper  air  passages: 

1.  Hyperplasia  of  the  tonsils  causing  difficulty  in  swallowing, 
articulation  or  breathing.  One  should  always  bear  in  mind  the 
possibility  of  a  “  status  lymphaticus.” 

2.  Frequent  tonsillitis  or  quinsy.  In  these  cases  a  careful 
examination  must  be  made  of  the  teeth,  accessory  nasal  sinuses, 
nose  and  ears.  Infection  in  any  one  of  these  situations  may 
be  primarily  responsible  for  the  frequent  tonsil  attacks. 

3.  A  chronic  laryngitis  or  bronchitis  may  often  be  benefited 
by  a  nose  or  throat  operation. 

4.  A  chronic  catarrhal  or  suppurative  otitis  media  or  an 
Eustachian  tube  affection. 

5.  Chronic  diphtheria  carriers.  Some  of  these  cases  will 
clear  up  after  removal  of  the  tonsils  and  adenoids.  Often  a 
pure  culture  of  the  Klebs-Loffler  bacillus,  virulent  for  guinea- 
pigs,  may  be  obtained  from  the  bottom  of  the  crypts  of  the 
excised  tonsils  in  cases  that  have  no  clinical  manifestation  of 
their  presence. 

6.  Any  of  the  various  “  reflex  neuroses  ”  in  children ;  such 
as  asthma,  paroxysmal  nocturnal  attacks  of  coughing,  enuresis 
nocturna,  and  sometimes  convulsive  seizures  resembling  petit 
mal.  These  are  sometimes  due  to  tonsillar  or  nasopharyngeal 
disease. 

7.  New  growth.  The  carcinomas  are  best  treated  by  opera¬ 
tive  measures.  The  sarcomas,  however,  usually  respond 
promptly  to  radium  treatment.  We  have,  so  far,  had  six  cases 
of  primary  lympho-sarcoma  of  the  tonsil  or  in  the  nasopharynx, 
with  involvement  of  glands,  that  have  remained  well  for  two 
years  or  longer  after  radium  treatment. 

II.  For  local  trouble  in  the  cervical  glands  draining  the 
tonsils: 

1.  Simple  hyperplasia  of  the  glands  at  the  angle  of  the  jaw. 
This  condition  is  very  common  in  children  and  young  adults, 


and  is  an  evidence  of  a  chronic  tonsil  or  nasopharyngeal 
infection. 

2.  Tuberculous  cervical  adenitis.  We  believe  these  cases  are 
best  treated  by:  (1)  putting  the  nose  and  throat  (the  portals 
of  entry  for  the  tubercle  bacilli)  in  normal  condition;  (2)  re¬ 
moval  or  local  incision  and  curettage  of  the  caseating  glands; 
(3)  the  judicious  administration  of  tuberculin;  and  (4)  gen¬ 
eral  hygienic  measures — with  especial  emphasis  on  the  necessity 
of  rest. 

III.  For  general  systemic  disorders  secondary  to  a  focus  of 
infection  in  the  tonsils: 

1.  Infectious  arthritis  in  which  the  periarticular  changes 
predominate. 

2.  Myalgia  or  myositis. 

3.  The  early  stages  of  a  glomerulo-nephritis. 

4.  The  various  nervous  symptoms  designated  as  “  neuras¬ 
thenia.” 

5.  Occasionally,  an  iritis,  refractive  to  all  treatment,  may 
be  benefited  by  a  tonsillectomy;  but  in  these  cases  lues  or 
tuberculosis  should  first  be  considered  as  an  etiological  factor. 

6.  The  rare  conditions,  one  example  of  which  is  given  below, 
in  which  the  chief  symptoms  are  septic  temperature;  leucocy- 
tosis;  general  muscular  and  joint  pains;  general  intoxication 
with  negative  findings  on  physical  examination  except  for  large, 
succulent  tonsils. 

Ludwig  Beem. — Age  20.  Med.  No.  92223,  Dr.  L.  F.  Barker’s 
service. 

The  patient  was  a  sailor  on  a  North  German  Lloyd  boat  that  had 
been  on  the  oriental  service.  He  was  admitted  to  The  Johns 
Hopkins  Hospital  in  November,  1913,  complaining  of  chills  and 
fever,  and  pains  in  all  the  joints  and  muscles.  He  had  been  con¬ 
fined  to  bed  for  a  week  before  landing  and  could  not  walk  nor 
move  his  arms  or  legs  without  great  pain.  There  was  no  history 
of  tonsillitis.  The  first  symptom  was  a  chill  with  a  temperature 
of  105°  F.  The  joints  were  slightly  swollen  but  not  red  or  hot. 
Leucocytes,  13,000. 

The  patient  was  under  observation  in  the  medical  ward  for  six 
weeks.  During  this  period,  the  temperature  curve  suggested 
malaria,  except  that  the  elevations  occurred  at  very  irregular 
intervals.  No  malarial  organisms  were  found  on  repeated  ex¬ 
aminations,  and  a  splenic  puncture  was  negative.  Blood  cultures 
were  always  negative.  The  Wassermann  of  the  blood  and  cerebro¬ 
spinal  fluid  was  negative.  The  administration  of  Salvarsan  and  a 
course  of  quinine  had  no  appreciable  effect  on  the  temperature. 

The  tonsils  were  much  enlarged,  but  with  no  evidence  of  an 
acute  inflammation.  There  was  a  slight  general  glandular  enlarge¬ 
ment. 

The  tonsils  and  adenoids  were  removed,  after  which  there  was 
a  cessation  of  the  chills  (c/.  temperature  chart),  and  a  rapid 
disappearance  of  the  pain  in  the  joints  and  muscles.  The  patient 
was  discharged  about  three  weeks  later,  and  returned  to  his  boat. 
Nothing  has  been  heard  from  him  since  leaving  the  hospital.  Cul¬ 
tures  from  the  tonsils40  showed  a  pure  culture  of  a  hemolytic 
streptococcus. 


40  Cultures  from  tonsils  after  excision  are  taken  in  the  following 
way:  The  tonsil  is  removed  with  the  capsule  intact.  A  portion 
of  the  capsular  surface  is  burned  with  a  hot  knife.  A  puncture 
is  made  through  the  burned  area  and  culture  taken  by  inserting 
the  platinum  loop  through  this  opening  into  the  parenchyma  of 
the  tonsil. 
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We  have  had  two  other  cases  in  which  the  clinical  symptoms, 
temperature  curve,  the  negative  findings  on  physical  examina¬ 
tion  and  the  ultimate  result  of  the  tonsillectomy  were  identical 
with  the  above  case. 

IV.  As  a  prophylactic  measure: 

1.  In  chorea,  acute  rheumatic  fever  and  heart  lesions,  it  is 
often  advisable  to  remove  the  tonsils  and  adenoids  in  order 
to  prevent  further  cardiac  lesions  that  may  result  from  an 
acute  tonsillitis.  The  operation  should  never  be  undertaken, 
however,  during  the  acute  stage  of  the  disease.  There  is  noth¬ 
ing  to  be  gained  by  such  a  procedure,  and  the  consequences 
might  be  serious. 

2.  In  the  cases  of  chronic  nephritis  and  arterio-sclerosis  that 
give  a  history  of  repeated  attacks  of  tonsillitis,  a  tonsillectomy, 
by  preventing  further  acute  attacks,  may  be  of  decided  benefit 
to  the  patient. 

The  Contra-indications  for  Tonsillectomy: 

1.  A  tonsillectomy  should  never  be  undertaken  during  the 
acute  stage.  It  is  best  to  wait  at  least  three  weeks  after  all 
symptoms  have  subsided.  Several  cases  have  been  reported 
in  which  a  cerebral  (usually  temporal  lobe)  abscess  resulted 
from  a  tonsillectomy  while  the  tonsils  were  inflamed.  The 
symptoms  (headache,  choked  disc,  vomiting,  etc.)  first  appear 
about  three  weeks  after  the  operation. 

2.  Diabetes  is  a  contra-indication  for  tonsillectomy  as  it  is 
for  any  operation  necessitating  general  anaesthesia. 

3.  A  tonsillectomy  is  rarely  of  any  benefit  in  the  chronic 
deforming  types  of  arthritis.  The  operation  is  quite  severe, 
and  in  the  majority  of  these  cases,  probably  does  more  harm 
than  good. 

4.  There  is  nothing  to  be  gained  from  a  tonsillectomy  during 
the  acute  stage  of  chorea,  acute  rheumatic  fever  or  endocarditis. 
Our  experience  has  shown  that  even  after  the  nose  and  throat 
have  been  put  in  normal  condition  by  operative  measures, 
chorea,  rheumatic  fever  and  endocarditis  may  recur.  This 
would  indicate  that  the  tonsils  are  not  the  only  portal  of  entry 
for  the  organisms  causing  these  diseases. 

5.  As  a  general  rule,  the  tonsils  should  not  be  removed  in 
children  up  to  fifteen  years  of  age  solely  because  they  are 
enlarged  or  detritus  is  seen  in  the  crypts.  In  all  of  these  cases 
the  adenoids  are  also  enlarged  and  should  be  removed  on 
account  of  the  damage  that  may  result  from  mouth-breathing 
and  obstruction  of  the  Eustachian  tubes.  It  must  be  remem¬ 
bered  that  there  is  normally  a  hyperplasia  of  the  tonsils  and 
adenoids  during  childhood ;  also  that  the  probable  function  of 
this  lymphoid  tissue  is  to  protect  the  lower  air  passages,  as 
has  been  fully  discussed  previously.  Even  frequent  attacks 
of  tonsillitis  do  not  necessarily  mean  that  the  child’s  tonsils 
should  be  removed;  often  removal  of  adenoids,  regulation  of 
the  digestive  system,  and  general  hygienic  measures  will  prove 
sufficient. 

6.  A  general  anaesthetic  should  not  be  given  in  cases  with  an 
incipient  or  advanced  pulmonary  tuberculosis.  If  an  operation 
is  absolutely  necessary,  nitrous  oxide  is  the  anaesthetic  of  choice. 


In  cases  with  “  latent  ”  or  “  apparently  arrested  ”  tuberculous 
lesions,  however,  it  is  often  advisable  to  operate  on  the  nose 
and  throat  if  the  patient  is  subject  to  frequent  coryza  or 
angina  attacks.  The  detrimental  effects  in  these  cases  of  acute 
infections  of  the  respiratory  tract  (fully  discussed  in  the  pre¬ 
ceding  pages)  seem  to  justify  any  operative  procedure  that  will 
lessen  the  frequency  of  these  acute  attacks. 

E.  The  Operation  and  the  Post-Operative  Complica¬ 
tions  of  Tonsillectomy. 

TILE  OPERATION. 

A  description  of  the  technical  procedure  is  unnecessary  since 
all  the  essential  steps  are  shown  in  the  accompanying  illus¬ 
trations. 

Ether  is  used  in  every  case  unless  there  is  some  definite 
contra-indication  for  the  use  of  a  general  anaesthetic. 

Every  effort  is  made  to  keep  the  operative  field  dry.  Control 
of  hemorrhage  in  mouth  and  throat  operations  is  of  great 
importance.  During  one  year  eight  cases  of  lung  abscess 
following  tonsillectomy  were  seen  in  one  of  the  New  York 
hospitals — all  due  to  aspiration  of  blood-clots  or  pieces  of 
tissue.41 

The  tonsils  are  removed  by  sharp  incision.  No  snare  or 
tonsillotome  is  used  at  any  stage  of  the  operation.  All  bleeding 
vessels  are  picked  up  with  clamps,  and  at  the  end  of  the  opera¬ 
tion  these  bleeding  points  are  ligated  with  fine  black  silk. 

post-operative  complications  of  tonsillectomy. 

The  following  tabulation  includes  all  the  post-operative 
complications  in  the  1000  tonsillectomies  on  which  this  report 
is  based : 

Cases. 


1.  Fatalities  .  0 

2.  Bleeding  after  patient  was  sent  to  ward. . .  38 

(a)  Severe42 — requiring  application  of  another  ligature  12 

(b)  Slight  .  26 

3.  Post-operative  bleeding  from  nasopharynx  alone .  8 

4.  Post-operative  pneumonia  .  2 

(Both  of  these  patients  were  children;  both  recovered.) 

5.  Acute  otitis  media .  4 

(Three  of  these  patients  were  children.) 

6.  Mastoiditis  .  0 

7.  Acute  laryngitis  .  1 

8.  Acute  bronchitis  .  2 

9.  Lung  abscess  .  0 

10.  General  septicaemia . .  0 

(a)  Endocarditis  .  0 

(b)  Metastatic  abscess  .  0 


41  Manges,  M. :  Occurrence  of  Abscess  of  the  lung  after  tonsillec¬ 
tomy;  with  a  report  of  nine  cases  in  adults;  Amer.  Jour.  Surg., 
1916;  also  Wessler,  H. :  Lung  Suppuration  after  tonsillectomy; 
Interstate  Med.  Jour.,  1916,  XXIII,  5-9.  (Supplement  on  Roent¬ 
genology.) 

42  The  post-operative  bleeding  in  these  cases  was  almost  invari¬ 
ably  due  to  the  slipping  of  a  cat-gut  ligature.  This  is  liable  to 
occur  if  there  is  much  post-operative  vomiting.  For  this  reason 
we  have  discontinued  the  use  of  cat-gut  for  suture  material,  and  for 
the  past  year  have  used  fine  black  silk  in  all  tonsil  cases. 
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11.  Cellulitis  of  neck  .  0 

(a)  Suppurative  cervical  adenitis .  2 

12.  Post-operative  elevation  of  temperature 43  without  physical 

signs;  negative  blood  culture;  gradually  subsided  in 


ten  days  .  3 

13.  Tetany  .  1 

14.  Erysipelas  .  1 

15.  Infection  accessory  nasal  sinuses; 

Antrum  .  1 

Other  sinuses  . ; .  0 


We  ascribe  the  low  percentage  of  ear  and  accessory  nasal 
sinus  infections  to  the  protection  afforded  by  the  gauze  pad  that 
is  always  placed  in  the  nasopharynx  before  the  operation  on  the 
tonsil  is  begun  ( cf .  Fig.  9).  Also  to  the  fact  that  after  re¬ 
moval  of  the  adenoids  a  gauze  pad  is  held  firmly  in  the 
nasopharynx  for  five  minutes.  This  usually  avoids  the  forma¬ 
tion  of  a  large  blood-clot. 

Ivoplik,44  in  1912,  described  three  forms  of  infections  that 
he  has  observed  after  tonsil  operations: 

1.  Elevation  of  temperature  that  begins  on  the  second  or 
third  day  after  operation.  Nothing  is  found  in  the  ears,  throat, 
cervical  glands  or  lungs  on  physical  examination.  The  tem¬ 
perature  gradually  subsides  after  two  weeks  or  more  without 
evident  endocardial  lesion. 

2.  Reports  a  case  with  an  old  endocardial  lesion  and  mild 
chorea  that  was  operated  on  while  the  chorea  was  still  active. 
Three  days  later  the  child  had  a  chill  followed  by  an  exacerba¬ 
tion  of  the  chorea  and  endocarditis.  Died  two  weeks  later. 

3.  Severe  hematogenous  infection  with  destructive  blood 
changes,  ecchymotic  areas  under  the  skin  and  throughout  the 
intestinal  tract. 

Wessler  45  in  1916  reports  eight  cases  from  the  medical  clinic 
of  the  Mt.  Sinai  Hospital  with  a  lung  abscess  following  ton¬ 
sillectomy.  All  of  these  patients  were  operated  on  at  one  of 
the  nose  and  throat  hospitals  in  New  York  and  were  subse¬ 
quently  admitted  to  the  Mt.  Sinai  Hospital  on  account  of  the 
pulmonary  symptoms. 

1.  Most  of  the  patients  were  adults : 

1  was  10  years  of  age. 

1  was  18  years  of  age. 

6  were  from  22  to  40  years  of  age. 

2.  The  onset  of  the  pulmonary  symptoms  varied  from  one 
to  ten  days. 

3.  The  onset  of  the  signs  of  pulmonary  suppuration  in  the 
majority  of  the  cases  varied  from  one  to  two  weeks  after 
operation. 

4.  There  was  a  leucocytosis  of  from  12,000  to  26,000  in 
seven  of  the  cases. 


43  Refer  to  article  by  H.  Koplik:  Infections  Following  Tonsil¬ 
lectomy,  with  a  Consideration  of  the.  Forms  of  Such  Infections; 
Am.  J.  Med.  Sciences,  1912,  CXLIV,  30-36. 

"Koplik:  Loc.  cit. 

"Wessler  H. :  Loc.  cit. 


5.  Symptoms : 

(a)  Evidence  of  bronchopneumonia. 

(b)  Evidence  of  suppuration  with  chills,  fever,  purulent  or 
gangrenous  sputum. 

(c)  Hemoptysis  is  a  constant  symptom. 

(d)  Pain  is  frequently  complained  of,  and  is  due  to  the 
associated  pleurisy. 

(e)  Patients  are  not  acutely  ill;  they  may  have  chills  fol¬ 
lowed  by  a  remission  of  the  temperature,  during  which  period 
they  appear  entirely  well,  with  the  exception  of  a  cough  and 
a  foul  smelling  sputum. 

6.  Physical  signs : 

(a)  The  lesion  is  usually  deep-seated  and  aside  from  pleu¬ 
risy  there  may  be  no  signs. 

(b)  The  X-ray  plate  shows  an  area  of  infiltration — some¬ 
times  lobar.  Yery  rarely  can  a  cavity  be  seen. 

7.  Localization  of  lung  abscess : 

(a)  Abscess  right  upper  lobe,  4  cases. 

(b)  Abscess  right  lower  lobe,  1  case. 

(c)  Abscess  right  middle  lobe,  1  case. 

(d)  Abscess  left  lower  lobe,  2  cases. 

8.  Ultimate  result : 

(a)  Of  the  eight'  cases  six  recovered  without  operative 
measures  in  from  six  weeks  to  five  months. 

(b)  One  recovered  after  removal  of  the  affected  lobe  of 
lung. 

(c)  One  patient  is  not  improved. 


I.  Arthritis  Group. 

Our  object  in  following  these  cases  of  arthritis  was  to  de¬ 
termine,  if  possible,  the  types  of  joint  lesions  in  which  improve¬ 
ment  may  be  expected  after  the  removal  of  infected  tonsils 
and  adenoids.48 

We  have  not  attempted  to  follow  any  definite  classification 
of  the  joint  lesions,  but  have  divided  them  into  four  general 
groups. 

1.  Infectious  Arthritis. — In  these  cases  the  predominating 
change  is  in  the  periarticular  tissues,  often  with  an  effusion 
into  the  joint  cavity.  The  onset  is  usually  insidious,  or  may 
come  on  two  or  three  weeks  after  an  attack  of  acute  tonsillitis. 
Only  one  joint  may  be  involved,  but  in  the  majority  of  cases 
many  of  the  joints  are  affected.  There  is  very  little,  if  any, 
elevation  of  temperature,  and  generally  no  redness  around  the 
affected  joints.  The  joints  are  swollen  and  often  extremely 
painful  on  motion.  There  is  no  associated  endocarditis. 


48  We  have  had  a  still  larger  group  of  arthritis  cases  in  which  the 
focus  of  infection  was  in  one  of  the  accessory  nasal  sinuses.  In  all 
cases  included  in  this  report  the  only  focus  of  infection  found  in 
the  upper  air  passages  was  in  the  tonsils  or  adenoids.  We  hope  to 
present  the  others  in  a  subsequent  communication. 
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2.  Myalgia. — These  cases  are  characterized  by  pain,  stiffness 
and  impairment  of  function  of  the  muscles.  There  is  no  joint 

lesion. 

3.  So-called  “Rheumatoid  Arthritis .” — The  so-called 
“  rheumatoid  arthritis”  is  the  most  malign  form  of  joint  dis¬ 
ease.  Many  joints  are  involved  as  a  rule  and  often  the  spine. 
The  process  is  progressive  and  tends  to  ankylosis  of  many  of 
the  joints.  There  is  no  associated  endocarditis. 

4.  Acute  Rheumatic  Fever. — Polyarthritis;  sudden  onset; 
temperature  102°  to  104°  F. ;  often  heart  lesion,  either  en¬ 
docarditis,  pericarditis  or  myocarditis.  The  joints  tend  to 
clear  up  as  the  general  symptoms  subside,  but  the  cardiac 
lesion  is  permanent  in  many  cases.  Our  object  in  operating 
on  the  nose  and  throat  in  these  cases,  is  not  primarily  on 
account  of  the  joint  condition  but  to  try  and  prevent  a  recur¬ 
rence  of  either  arthritis  or  endocarditis. 

1.  Infectious  Arthritis. — During  the  past  four  years  we 
have  removed  the  tonsils  and  adenoids  in  91  cases  with  an 
infectious  type  of  arthritis.  Of  this  number  we  have  been 
able  to  follow  up  and  note  the  ultimate  result  of  the  joint 
condition  in  31.  These  31  cases  are  given  in  detail  in  Table 
No.  II.  In  24  the  joints  were  normal,  both  subjectively  and 
objectively,  at  the  time  of  the  last  examination.  In  some,  the 
affected  joints  were  much  worse  for  a  few  days  immediately 
following  the  tonsillectomy,  but  began  to  improve  after  two 
or  three  weeks.  Often  it  was  six  or  eight  months  before  all 
joints  symptoms  entirely  disappeared. 

Four  cases  are  classified  as  improved  because  the  patients 
are  now  able  to  walk  without  pain.  The  affected  joints,  how¬ 
ever,  have  never  entirely  cleared  up,  and  since  the  tonsillectomy 
have  at  times  been  much  worse. 

Two  are  not  improved,  and  one  is  in  worse  condition  than 
at  the  time  of  the  operation.  One  of  these  (Surg.  No.  34,893) 
has  a  chronic  ethmoiditis,  but  refuses  further  operative  meas¬ 
ures.  It  is  possible  that  the  arthritis  in  this  case  belongs  in 
the  group  designated  “  rheumatoid  arthritis.” 

2.  Myalgia. — We  use  the  term  “  myalgia  ”  in  speaking  of 
these  cases  because  there  is  no  conclusive  evidence  of  a  myositis 
or  an  actual  inflammatory  process  in  the  involved  muscles. 
There  is  stiffness,  tenderness,  pain  on  motion,  and  sometimes 
a  continuous  throbbing  pain  in  the  affected  muscles. 

We  have  been  able  to  obtain  subsequent  examinations  in 
four  cases.  The  indication  for  tonsillectomy  in  each  of  these 
cases  was  myalgia.  Two  patients  were  examined  two  years 
after  the  tonsillectomy,  and  two  one  year  after  the  tonsillec¬ 
tomy;  in  all  four  cases  the  trouble  had  entirely  disappeared. 
It  might,  of  course,  have  cleared  up,  for  all  we  know,  if  no 
operation  had  been  performed. 

These  cases  are  given  in  detail  in  Table  No.  III. 

3.  So-called  “  Rheumatoid  Arthritis .” — In  this  group  we 
have  been  able  to  follow  up  nine  cases,  but  the  lesson  to  be 
learned  from  these  few  cases  is  clear. 


Only  two  of  the  nine  cases  are  improved.  This  improve¬ 
ment  might  be  due  as  much  to  the  general  hygienic  measures 
they  have  followed  as  to  the  tonsil  operation.  Two  are  not 
improved,  but  no  new  joints  have  been  become  involved.  Five 
of  the  nine  cases  are  much  worse.  New  joints  have  become 
involved,  and  they  are,  for  the  most  part,  helpless  invalids. 

The  conclusion  drawn  from  this  group  of  cases  is  that  only 
in  very  exceptional  circumstances  should  anyone  subject  a 
patient  with  “  rheumatoid  arthritis  ”  to  an  operation  for  the 
removal  of  the  tonsils.  Even  in  the  cases  that  give  a  history 
of  repeated  attacks  of  tonsillitis  for  many  years  past,  as  in 
Surg.  No.  35026,  it  is  doubtful  whether  it  is  justifiable  to 
subject  them  to  an  operation. 

Patients  in  this  group  are  for  the  most  part  middle-aged 
people.  Their  disease  is  usually  well  advanced  when  they  seek 
medical  advice.  There  is  often  a  marked  anaemia,  and  a  dis¬ 
tinct  lessening  of  their  ability  to  withstand  pain.  A  tonsillec¬ 
tomy  is  one  of  the  most  trying  of  all  surgical  procedures.  This 
is  particularly  true  if  an  ether  anaesthesia  is  used,  but  doubly 
so  under  local  anaesthesia.  On  account  of  the  danger  of  post¬ 
operative  bleeding  and  the  physical  and  mental  stress  of  an 
operation  under  local  anaesthesia  we  have  always  employed 
ether. 

In  each  of  these  nine  cases  of  “  rheumatoid  arthritis  ”  it 
seemed  to  us  and  to  our  advisers  on  the  Medical  and  Orthopedic 
Staffs,  that  the  tonsil  was  a  source  of  infection,  and  that  the 
patient  should  have  the  benefit  of  the  doubt.  The  operation 
was  most  carefully  done  and  every  effort  made  to  prevent  loss 
of  blood,  post-operative  vomiting,  etc.  In  several  instances, 
however,  it  required  a  stay  of  from  six  weeks  to  three  months 
in  the  hospital  in  order  to  regain  the  physical  level  on  which 
they  were  at  the  time  the  tonsillectomy  was  performed. 

These  nine  cases  are  given  in  detail  in  Table  No.  IV. 

4.  Acute  Rheumatic  Fever. — One  of  the  characteristic  fea¬ 
tures  of  true  rheumatic  fever  is  the  frequent  recurrence  of  the 
arthritic  and  cardiac  symptoms.  As  a  rule,  the  joints  will 
clear  uj)  after  each  attack,  but  the  damage  to  the  heart  is  often 
permanent. 

Removal  of  the  tonsils  and  adenoids  in  cases  of  rheumatic 
fever  eliminates  one  of  the  portals  of  infection  and  is  supposed 
materially  to  lessen  the  frequency  of  the  recurrences.  The 
following  chart,  which  is  a  summary  of  the  more  detailed 
Table  No.  V  shows  the  frequency  of  the  recurrence  of  acute 
attacks  of  rheumatic  fever  with  polyarthritis  in  cases  that  have 
had  the  nose  and  throat  put  in  normal  condition  by  operative 
measures. 

It  is  quite  evident  that  the  tonsils  are  not  the  only  portal 
of  entry  for  the  organisms  that  cause  rheumatic  fever.  Four 
of  these  twenty-five  cases  have  had  a  recurrence  after  leaving 
the  hospital;  one  patient  was  perfectly  well  for  two  years 
after  the  removal  of  his  tonsils  and  then  had  a  characteristic 
attack  of  rheumatic  fever. 
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We  have  found  the  same  tendency  to  recurrence  in  the  chorea 
cases  that  have  had  the  nose  and  throat  put  in  normal  con¬ 
dition. 


SUMMARY  OF  25  CASES  OF  RHEUMATIC  FEVER  WITH  ESPECIAL 
REFERENCE  TO  THE  RECURRENCE  AFTER  TONSILLECTOMY. 


No.  Case 

Type  of  heart 
lesion. 

Time 

observed 

after 

tonsil¬ 

lectomy. 

Recurrence  of 
rheumatic  fever. 

Condition  of  joints  at 
last  examination. 

1 

Mitral  insufficiency. 

<«  44 

3  years. 

None. 

Normal. 

2 

6  months. 

3 

(4  44 

1  year. 

44 

4 

44  14 

1£  years. 

4  4 

44 

5 

44  ft 

1?,  years. 

6 

Aortic  “ 

Mitral  “ 

Cardiac  Arhyth- 
mia. 

3J  years. 

Has  had  2  attacks  2 
years  after  opera¬ 
tion.  Another  3 

years  after  opera¬ 
tion. 

Joints  normal  at  pres¬ 
ent  time. 

7 

None. 

3J  years. 

None. 

Normal. 

8 

Mitral  insufficiency. 

3  years. 

44 

Joints  normal  at  pres¬ 
ent  time. 

9 

Pericarditis. 

Mitral  insufficiency. 

3  years. 

On  2  occasions  since 
operation. 

10 

4  4  4  4 

2^  years. 

None. 

Normal. 

11 

— 

3  years. 

12 

Mitral  insufficiency. 

“  stenosis. 
Tachycardia. 

2J  years. 

44 

13 

Pericarditis. 

Aortic  insufficiency. 
Mitral  “ 

2  years. 

Joints  still  stiff  and 
painful. 

14 

None. 

rears. 

“ 

Normal. 

15 

Pericarditis. 

Mitral  insufficiency. 

lj  years. 

44 

44 

16 

None. 

14  months. 

17 

Mitral  insufficiency. 

1  year. 

44 

4  4 

18 

4  4  4  4 

9  months. 

4  4 

19 

4  4  44 

9  months. 

46 

Joints  have  not  im¬ 
proved. 

20 

Aortic  “ 

Mitral  “ 

1J  years. 

Normal. 

21 

Pericarditis. 

Myocarditis. 

2  years. 

3  weeks  after  tonsil¬ 
lectomy. 

Joints  normal  for  past 
1J  years. 

22 

None. 

3^  years. 

None. 

Normal. 

23 

Mitral  insufficiency. 

6  months. 

5  months  after  ope¬ 
ration. 

Joints  normal. 

24 

44  ft 

1  year. 

None. 

Normal. 

25 

4  4  4  4 

1^  years. 

44 

44 

II.  Chorea. 

It  is  quite  evident  from  our  results  that  removal  of  the 
tonsils  and  adenoids  is  not  a  very  satisfactory  therapeutic  or 
prophylactic  measure  in  chorea.  In  each  of  these  24  cases  the 
greatest  care  was  taken  to  remedy  all  abnormal  conditions  in 
the  nose,  throat,  ears  and  teeth.  In  no  case  was  there  any 
post-operative  complication,  but  the  ultimate  result  as  regards 
the  recurrence  of  chorea  is  far  from  satisfactory.  Two  cases 
died  during  the  year  following  the  tonsillectomy  with  acute 
chorea ;  in  one,  the  symptoms  of  chorea  are  still  present,  nearly 
three  years  after  the  operation ;  in  one  the  chorea  is  worse  than 
at  the  time  of  the  operation,  one  and  one-half  years  ago.  One 
case  that  had  no  symptoms  of  chorea  before  the  operation  has 
had  two  attacks  of  chorea  since  the  tonsillectomy,  one  and  one- 
third  years  ago. 

Of  the  23  cases  of  Sydenham’s  chorea  in  which  .the  tonsils 
and  adenoids  were  removed,  eight  have  had  a  recurrence.  Two 
of  these  patients  have  had  two  recurrences  each,  and  one  has 
had  five  separate  attacks  of  chorea  since  the  operation.  We 
shall  make  every  effort  to  follow  up  the  13  patients  that  have 
as  yet  had  no  recurrence  of  chorea  in  order  to  determine  the 
ultimate  result. 


It  is  not  an  uncommon  practice  for  internists  and  laryngolo¬ 
gists  to  advise  a  tonsillectomy  during  the  acute  stage  of  chorea, 
hut  it  is  undoubtedly  a  dangerous  procedure,  and  in  view  of  our 
results  is  an  entirely  unjustifiable  risk.  A  tonsillectomy  when 
the  chorea  is  quiescent  may  be  advisable,  but  it  should  be  done 
with  the  idea  of  preventing  damage  to  the  heart  or  joints 
rather  than  as  a  curative  measure  for  the  chorea. 

The  following  chart,  which  is  a  summary  of  the  more  de¬ 
tailed  notes  in  Table  No.  VI,  is  prepared  in  order  to  emphasize 


SUMMARY  OF  24  CASES  OF  CHOREA  WITH  PARTICULAR  REFERENCE  TO 
RECURRENCE  AFTER  REMOVAL  OF  TONSILS  AND  ADENOIDS. 


[  No.  Case.  1 

Age. 

Heart  lesion. 

Arthritis. 

Time  observed 
after  tonsil¬ 
lectomy. 

Recurrence  of 
chorea. 

1 

5 

Mitral  insufficiency. 

None. 

Chorea  disap¬ 
peared  for  14 
months  ;  then 
had  acute  cho¬ 
rea  ;  multiple 
arthritis  ;  dil¬ 
ated  heart; 
death. 

Fatal  attack  14 
months  after 
tonsillectomy. 

2 

5 

None. 

Multiple  arthritis. 

8  months. 

N  one. 

3 

4 

44 

None. 

1J  years. 

4  4 

4 

3 

“ 

2  years. 

5 

9 

1§  years. 

Fatal  attack  2u 
months  after 
tonsillectomy. 

6 

7 

2§  years. 

Chorea  has  never 
entirely  disap¬ 
peared. 

7 

7 

Mitral  insufficiency. 

Acute  rheumatic 
fever,  2  attacks. 
(No  recurrence.) 

1£  years. 

None. 

8 

8 

None. 

N  one. 

2§  years. 

if 

9 

9 

Mitral  insufficiency. 

Acute  rheumatic 
fever,  1  attack. 
(No  recurrence.) 

2  years. 

1st  recurrence  3 
months  after 
tonsillectomy. 
2d  recurrence 
1  year  later. 

10 

10 

4  4  4  4 

Yes? 

1^  years. 

None. 

11 

10 

4  4  4  4 

None. 

14  months. 

1st  recurrence  3 
months  after 
tonsillectomy. 

2d  acute  cho¬ 
rea  and  endo¬ 
carditis  6  mos. 
later. 

12 

10 

None. 

if 

1  year. 

None. 

13 

9 

4  4 

1  year. 

11  months  after 
tonsillectomy, 
chorea  with 
palsy  in  left  arm 
and  leg. 

14 

12 

Mitral  insufficiency. 
Pericarditis. 

Multiple  arthritis. 

li  years. 

Died  with  recur¬ 
rence  of  rheu¬ 
matic  fever. 

15 

11 

Mitral  insufficiency. 

“  stenosis. 

Multiple  arthritis. 
(No  recurrence.) 

2§  years. 

Symptoms  of  cho¬ 
rea  have  never 
disappeared. 

16 

15 

Mitral  insufficiency. 

Acute  rheumatic 
fever.  Some 
joints  still  in¬ 
volved. 

3  years. 

None. 

17 

15 

None. 

None. 

2§  years. 

tl 

18 

11 

Mitral  insufficiency. 

44 

1J  years. 

** 

19 

14 

None. 

<4 

1J  years. 

Chorea  worse 
than  at  time  of 
tonsillectomy. 

20 

13 

Yes.  Has  cleared 

1J  years. 

None. 

21 

15 

Mitral  insufficiency. 

up. 

None. 

1J  years. 

44 

22 

8 

44  44 

Acute  rheumatic 
fever.  (No  re¬ 
currence.) 

3J  years, 

if 

23 

12 

None. 

None. 

2J  years. 

Has  had  5  attacks 
of  chorea  since 
tonsillectomy. 

24 

10 

Mitral  insufficiency. 
Pericarditis. 

Acute  rheumatic 
fever,  2  attacks. 
(No  recurrence.) 

1J  years. 

No  chorea  before 
operation ;  2 

attacks  since. 

the  frequency  of  cardiac  and  joint  lesions  in  chorea ;  to  show 
the  length  of  time  we  have  observed  these  cases  after  operation ; 
and  to  illustrate  the  ultimate  results  as  regards  recurrence  of 
choreic  symptoms. 
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III.  Nephritis. 

According  to  Baehr,"  Ophuls 48  and  others,  there  is  a  type 
of  renal  lesion,  not  infrequently  found  at  autopsy,  in  which 
the  damage  is  primarily  in  the  glomerular  tufts  of  vessels. 
This  condition  is  designated  as  a  glomerulo-nephritis.  It  is 
believed  to  be  due  to  a  septic  infection,  usually  with  strep¬ 
tococci. 

Baehr,  who  studied  the  kidneys  in  25  cases  of  bacterial 
(streptococcus  viridans)  endocarditis,  found  on  microscopical 
examination,  glomerular  lesions  in  23  cases,  and  gave  a  very 
complete  description  of  the  process.  An  essential  part  of  the 
pathological  picture  is  the  absence  of  any  apparent  changes  in 
the  uninvolved  glomeruli.  The  tubules  in  intimate  relation 
to  the  diseased  glomeruli  undergo  a  marked  atrophy.  They 
finally  appear  as  strands  of  very  cellular  fibrous  tissue  sur¬ 
rounded  with  an  infiltration  of  round  cells. 

The  initial  glomerular  changes  are  ascribed  to  the  occlusion 
of  the  glomerular  capillaries  with  bacterial  thrombi,  and  the 
tubular  changes  to  an  “  inactivity  atrophy.”  If  the  glomerular 
lesions  are  very  widespread,  the  kidney  will  eventually  present 
much  the  same  appearance  as  the  usual  secondary  contracted 
kidney. 

Hematuria  is  one  of  the  most  characteristic  features  of  the 
disease.  Histologically,  there  are  inflammatory  changes  in 
and  about  the  affected  glomeruli ;  edema  of  the  interstitial 
tissues;  degenerative  changes  in  the  glomerular  and  tubular 
epithelium ;  blood,  leucocytes  and  casts  in  the  tubules. 

The  etiology  of  the  majority  of  cases  is  very  evident  in  the 
comparatively  recent  history  of  tonsillitis,  arthritis,  acute 
rheumatic  fever,  or  some  other  form  of  a  general  streptococcus 
infection  with  or  without  endocarditis. 

Ophuls  describes  three  stages  of  glomerulo-nephritis.  The 
acute  stage  is  characterized  by  symptoms  of  an  overwhelming 
infection,  and  in  the  fatal  cases,  the  renal  lesion  plays  but  a 
minor  role  in  the  symptom-complex.  In  the  sub-acute  cases, 
there  is  a  gradual  rise  of  blood-pressure  to  180  or  200.  There 
may  be  marked  anaemia.  Occasionally  the  edema  is  marked. 
In  both  acute  and  sub-acute  cases,  diplo-streptococci  may 
often  be  found  in  the  urine.  As  the  disease  passes  into  the 
chronic  stage,  the  affected  glomeruli  become  more  and  more 
fibrous,  and  are  eventually  transformed  into  small  solid  nodules 
of  hyaline  connective  tissue.  There  is  an  extreme  degree  of 
endarteritis  of  both  the  small  and  large  arteries  of  the  kidneys. 
The  blood-pressure  is  elevated.  The  heart  is  usually  enlarged. 
The  urine  continues  to  show  albumin,  casts,  red  blood  corpus¬ 
cles  and  leucocytes.  The  phenolphthalein  excretion  is  con¬ 
siderably  diminished.  Uraemia  occurred  in  11  of  the  17  cases 
of  Ophuls. 

Baehr  has  been  able  to  demonstrate  streptococci  in  the 
capillaries  of  the  affected  glomeruli  in  five  of  his  more  acute 


"Baehr:  Glomerular  Lesions  of  Subacute  Bacterial  Endocar¬ 
ditis;  Jour.  Exper.  Med.,  1912,  XV,  330-347. 

48  Ophuls,  W.:  Nephritis  (With  a  Review  of  Recent  Literature) ; 
Jour.  Am.  Med.  Assn.,  1915,  LXV,  1719-1725. 


cases.  The  urine  was  not  examined  for  organisms  in  any  of 
our  cases.  In  the  chronic  stage  of  the  disease,  bacteria  are 
never  found ;  they  are  apparently  destroyed  during  the  earlier 
stages,  perhaps  due  to  tissue  and  vascular  changes  unfavorable 
to  their  growth. 

The  following  chart,  which  is  a  summary  of  the  more  de¬ 
tailed  account  given  in  Table  No.  VII,  is  prepared  to  show  the 
frequency  of  the  history  of  tonsillitis;  the  association  of 
cardiac  and  joint  lesions  in  these  cases;  the  length  of  time 
observed  after  tonsillectomy;  and  the  condition  of  the  urine 
at  the  time  of  our  last  examination. 


SUMMARY  OF  18  CASES  OF  NEPHRITIS  IN  WHICH  THE  TONSILS  WERE 
REMOVED  AS  A  THERAPEUTIC  MEASURE. 


No.  Case.  | 

fcJD 

< 

History 

of 

tonsil¬ 

litis. 

Heart  lesion. 

Arthritis. 

Time 

observed 

after 

tonsil¬ 

lectomy. 

Condition 
of  urine  at  last 
examination. 

1 

8 

Yes. 

Mitral  insufficiency. 

Tbc.  arthritis, 
left  heel. 

3  years. 

Died,  acute  ne¬ 
phritis. 

2 

6 

<4 

None. 

None. 

26  months. 

Normal. 

3 

10 

44 

* 

Multiple  arth¬ 
ritis. 

16  months. 

“ 

4 

12 

ft 

Non£. 

2i  years. 

44 

5 

16 

44 

“ 

2\  years. 

Tr.  albumin  ;  no 
casts  or  r.  b.  c. 

6 

16 

“ 

a 

10  months. 

Normal. 

7 

17 

None. 

44 

4  4 

8  months. 

“ 

8 

12 

Yes. 

Mitral  insufficiency. 
History  chorea. 

14  months. 

Normal. 

No  recurrence  cho¬ 
rea. 

9 

19 

4  4 

None. 

7  months. 

Still  few  r.  b.  c. 

10 

47 

44 

History  ;  two 
attacks  acute 
rheuma  tic 
fever  ;  mul¬ 
tiple  arthri¬ 
tis. 

3J  years. 

Normal. 

11 

25 

None. 

None. 

21  years. 

Tr.  albumin ;  no 
casts,  w.  b.  c.  nor 
r.  b.  c. 

12 

21 

Yes. 

44 

8  months. 

Normal. 

13 

36 

Mitral  insufficiency. 

4  4 

2  years. 

Died  pneumonia. 
Autopsy  showed 
chronic  diffuse 
nephritis. 

14 

30 

ft 

None. 

years. 

Normal. 

15 

21 

ft 

“ 

1  year. 

16 

29 

if 

ft 

History  chorea. 

Multiple  ar¬ 
thritis. 

10  months. 

tt 

17 

26 

*  * 

None. 

Multiple  ar¬ 
thritis. 

1  year. 

18 

16 

Mitral  insufficiency. 

None. 

3J  years. 

4  4 

IV.  Hyperplasia  of  the  Cervical  Glands. 

A  chronic  enlargement  of  the  deep  cervical  glands  at  the 
angle  of  the  jaw,  together  with  the  past  history  of  the  patient, 
was  the  indication  for  tonsillectomy  in  541  of  the  1000  cases 
we  are  reporting.  In  each  of  these  patients  the  enlarged  glands 
on  admission  varied  in  size  from  that  of  a  lima  bean  to  that  of 
a  walnut.  The  relation  of  these  enlarged  glands  at  the  angle 
of  the  mandible  to  the  age  of  the  patient  is  given  below. 

From  1  to  3  years  of  age  24  cases. 


<4 

3 

“  5 

44 

44 

44 

46 

44 

tt 

5 

“  7 

44 

44 

44 

80 

“ 

44 

7 

“  10 

44 

44 

44 

128 

“ 

tt 

10 

“  12 

44 

44 

44 

59 

“ 

it 

12 

“  14 

44 

44 

44 

38 

“ 

44 

14 

“  16 

44 

44 

44 

36 

“ 

it 

16 

“  20 

44 

44 

44 

55 

44 

44 

20 

“  25 

44 

44 

44 

41 

“ 

44 

25 

CO 

o 

44 

44 

44 

18 

“ 

44 

30 

“  40 

44 

44 

44 

13 

“ 

44 

40 

“  50 

44 

44 

44 

1 

“ 

44 

50 

“  60 

44 

44 

44 

2 

44 

Total  . 

7541 

“ 

24 
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Of  these  541  cases  we  have  been  able  to  follow  up  and  ex¬ 
amine,  with  particular  reference  to  the  glands,  366  patients 
at  periods  varying  from  six  months  to  four  years  after  ton¬ 
sillectomy. 

I.  Of  these  366  cases,  19  now  have  tuberculous  lesions, 
though  they  showed  no  clinical  evidence  of  a  tuberculous 
infection  of  the  lungs  or  glands  at  the  time  of  operation. 

Six  patients  now  have  pulmonary  tuberculosis. 

Thirteen  patients  now  have  tuberculous  cervical  adenitis. 

II.  At  the  time  of  tonsillectomy  93  of  these  541  patients  had 
some  clinical  evidence  of  a  tuberculous  adenitis  or  of  a  quiescent 
pulmonary  lesion.  Of  these  93  cases  we  have  examined  54 
since  their  discharge  from  the  hospital. 

8  of  these  54  have  developed  pulmonary  tuberculosis. 

8  of  these  54  have  tuberculous  glands  of  the  neck. 

1  died  of  tuberculous  meningitis  one  year  after  operation. 

1  has  developed  tuberculosis  of  the  bones. 

III.  The  improvement  in  the  condition  of  the  glands  as  a 
result  of  the  tonsillectomy  is  indicated  by  the  following: 

In  122  of  the  366  cases  there  are  no  palpable  glands  in  the 
anterior  triangles. 

In  187  of  the  366  cases  the  glands  in  the  anterior  triangles 
are  not  larger  than  peas. 

In  36  of  the  366  cases  the  glands  are  still  enlarged. 

In  21  of  the  366  cases  the  glands  are  definitely  tuberculous. 

In  Table  No.  VIII,  we  give  in  some  detail  the  clinical 
history  of  142  of  these  366  patients.  The  size  and  situation 
of  enlarged  cervical  glands  at  the  time  of  the  tonsillectomy 
is  noted;  the  length  of  time  the  patient  has  been  observed, 
and  the  ultimate  result  of  the  tonsillectomy  as  regards  the 
enlarged  glands.  The  142  cases  in  this  chart  include  some  of 
the  patients  from  each  of  the  three  groups  mentioned  above. 

A  chronic  enlargement  of  the  deep  cervical  glands  near  the 
angle  of  the  jaw  is  such  a  frequent  occurrence  between  the  ages 
of  five  and  20  years  that  the  parents,  and  for  the  most  part 
the  physicians,  disregard  them  entirely. 

Enlargement  of  the  cervical  glands  due  to  an  acute  angina 
will  usually  subside  within  a  month  or  six  weeks,  provided  there 
is  no  chronic  focus  of  infection  in  the  area  drained  by  these 
glands.  Acute  lymphadenitis  is  characterized,  among  other 
things,  by  tenderness  of  the  infected  glands  on  palpation. 
In  the  majority  of  children,  especially  among  the  class  of 
patients  that  apply  for  treatment  in  the  out-patient  depart¬ 
ment,  the  glands  at  the  angle  of  the  jaw  are  the  size  of  the  end 
of  the  index  finger  or  thumb;  hard,  not  tender  on  palpation, 
and  freely  movable.  Such  a  condition  we  have  always  re¬ 
garded  as  a  positive  indication  for  removal  of  the  tonsils  and 
adenoids,  provided  there  is  no  chronic  infection  of  the  accessory 
nasal  sinuses,  ears  or  scalp. 

Our  experience  has  shown  that  the  tonsils  are  the  most 
common  site  of  the  chronic  infections  that  give  rise  to  a  hyper¬ 
plasia  of  the  deep  cervical  glands  near  the  angle  of  the  jaw. 


In  a  large  number  of  cases,  we  have  had  the  carious  teeth  and' 
alveolar  abscesses  alone  treated,  and  observed  the  patients  for  a 
period  of  six  months  or  more.  The  enlarged  glands  will  rarely 
subside  after  such  treatment,  and  we  have  concluded  that  caries 
and  alveolar  abscesses  that  drain  into  the  mouth  are  only  con¬ 
tributing  factors.  The  condition  of  the  teeth  is  very  important, 
however,  in  the  etiology  of  chronic  infections.  It  was  pointed 
out  previously  that  removal  of  the  tonsils  without  treatment 
of  sinus  infections,  infected  or  carious  teeth,  may  cause  the 
patient  to  have  attacks  of  pharyngitis,  laryngitis  or  bronchitis 
subsequently.  In  this  regard,  the  tonsils  seem  to  protect  the 
lower  air  passages. 

The  adenoids  alone  were  removed  in  a  series  of  cases  in  order 
to  determine  whether  or  not  the  glands  would  subside  without 
a  tonsillectomy.  As  a  rule,  they  will  not  subside  unless  the 
infected  tonsils  are  removed,  or  the  general  resistance  becomes 
sufficient  to  overcome  the  infection. 

As  proof  that  the  tonsils  are  th&  common  source  of  infection, 
we  refer  to  the  results  of  the  examination  of  the  cervical  glands 
in  the  366  cases  mentioned  above.  The  object  in  giving  the 
more  detailed  notes  on  142  cases  in  Table  No.  VIII,  is  to  con¬ 
vince  the  reader  that  even  in  the  colored  race,  Eussian  Jews 
and  peoples  that  live  in  unhygienic  surroundings,  it  is  possible 
for  all  enlarged  glands  in  the  upper  portion  of  the  anterior 
triangles  to  subside  after  putting  the  nose  and  throat  in  good 
condition.  In  122  of  our  cases  no  palpable  glands  were  present 
at  the  examination  subsequent  to  the  operation,  and  in  187 
they  were  just  palpable  at  the  angles  of  the  jaw. 

If  the  statement  is  accepted  that  a  chronic  tonsillitis  is 
evidenced  by  a  hyperplasia  of  the  adjoining  cervical  glands, 
then  it  is  advisable  alwavs  to  consider  the  removal  of  the  tonsils 
in  cases  with  palpable  glands  at  the  angle  of  the  jaw,  particu¬ 
larly  if  the  patient  has  some  general  systemic  disorder. 

We  have  attempted  to  point  out  in  this  paper  what  results 
may  be  expected  from  a  tonsillectomy  in  the  various  types  of 
arthritis,  acute  rheumatic  fever,  chorea  and  nephritis.  As 
to  whether  or  not  a  tonsillectomy  is  advisable  in  an  individual 
case  depends  on  the  nature  of  the  malady  and  the  general  con¬ 
dition  of  the  patient. 

What  we  wish  to  emphasize  by  presenting  this  group  of  cases 
is  that  the  hyperplasia  of  the  glands  at  the  angle  of  the  jaw,  so 
common  in  children  and  young  adults,  is  an  evidence  of  chronic 
infection  of  the  nose  or  throat.  The  most  frequent  situation 
of  the  chronic  infection  is  the  tonsils.  Occasionally  we  see  a 
patient  with  evident  chronic  tonsillitis  without  palpably  en¬ 
larged  cervical  glands,  but  this  is  exceptional.  When  the 
glands  at  the  angle  of  the  jaw  on  one  or  both  sides  are  palpably 
enlarged  it  is  advisable  to  consider  a  removal  of  the  patient’s 
tonsils,  regardless  of  their  size  or  appearance. 

In  the  majority  of  cases  the  enlarged  glands  are  apparently 
due  to  a  chronic  pyogenic  infection,  and  will  subside  after  ton¬ 
sillectomy;  in  others  they  are  due  to  tubercle  bacilli.  In  21  of 
our  366  cases  the  glands,  subsequent  to  the  operation,  gradually 
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Fig.  1. — M.  D.,  age  11.  Surg.  No.  33468.  Photograph 
taken  in  Deo.,  1913.  Showing  large  mass  tuberculous  glands 
on  left  side  neck.  Histological  tubercles  were  found  in  left 
tonsil;  no  tubercles  found  in  right  tonsil.  Treatment: 
Removal  of  the  tonsils  and  local  incision  and  curettage  of 
the  suppurating  glands.  General  hygienic  measures.  No 
tuberculin  treatment. 


Fin.  2. — Photograph  of  patient,  shown  in  Fig.  1,  taken  Oct.,  1916  (nearly 
3  years  after  tonsillectomy).  There  are  no  palpably  enlarged  glands  on  either 
side  of  the  neck.  The  lungs  are  clear  on  physical  examination.  Temperature 
is  normal.  Apparently  perfectly  well. 


i 


1’IG  3.— J  M„  age  27.  Surg.  No.  34742.  Tonsils  and  adenoids  removed  in  June,  1914.  Histological  tubercles  were  found  in  both  tonsils.  The  photographs 
show  a  mass  of  tuberculous  glands  on  the  right  side  of  the  neck  that  first  appeared  about  two  years  after  the  tonsillectomy.  The  lungs  are  not  involved. 
Tubercle  bacilli  probably  remained  latent  in  these  glands  for  two  years  before  producing  clinical  symptoms. 
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PLATE  II. 


Fig  4.— Showing  tuberculous  foci  in  right  tonsil  of  W.  S.  W.,  age  7.  Surg. 
No.  29529.  The  left  tonsil  also  contains  numerous  tuberculous  areas.  No 
evidence  of  tuberculosis  was  found  in  the  adenoids.  This  patient  has  been 
observed  for  over  four  years.  The  lungs  are  clear.  The  cervical  glands  are 
not  palpably  enlarged,  and  the  child  is  apparently  perfectly  well. 


Fig.  5.— L.  B.  Surg.  No.  34699.  Age  19.  The  only  tuber¬ 
culous  focus  found  in  this  tonsil  was  near  the  capsule  and  is 
shown  in  the  small  square.  The  patient  has  been  observed  for 
more  than  two  years.  There  is  no  evidence  of  involvement  of 
the  lungs  or  glands. 
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Fig.  6.— Showing  the  appearance  of  the  tuberculous  area  indicated  by 
the  square  in  Fig:.  5. 
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PLATE  IV. 


Fig  7.—J.  M.  Age  27.  Surg.  No.  34742.  The  drawing  shows  tuberculous 
areas  in  the  right  tonsil.  Repeated  examinations  during  the  past  2%  years 
have  failed  to  show  any  evidence  of  a  pulmonary  lesion.  Tonsils  were  removed 
in  1914.  About  two  years  later  tuberculous  glands  began  to  appear  on  the 
right  side  of  the  neck.  Refer  to  photograph  of  patient  (Fig.  3). 


Fig.  8. — G.  R.  Age  7.  Surg.  No.  35579.  Tonsils  and  ade¬ 
noids  were  removed  in  Oct.,  1914.  The  drawing  shows  tuber¬ 
culous  areas  in  the  adenoids.  Tonsils  were  not  involved.  The 
enlarged  cervical  glands  have  entirely  disappeared  (Oct.,  1916). 
There  has  never  been  any  evidence  of  a  pulmonary  lesion. 
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assumed  the  characteristics  of  a  tuberculous  infection.  In  36 
additional  cases  the  glands  did  not  subside,  and  are  treated  as 
incipient  tuberculous  glands. 

It  is  advisable  that  all  cases  with  enlarged  cervical  glands 
be  treated  along  general  hygienic  lines  in  addition  to  the  local 
treatment  of  the  nose  and  throat. 


Tonsillectomy  alone  will  not  cure  a  tuberculous  cervical 
adenitis,  an  arthritis  or  a  glomerular  nephritis.  It  is  necessary 
in  these  cases  to  carry  out  all  general  measures  that  will  tend 
to  increase  the  patient’s  resistance.  If  the  tonsils  are  the 
primary  focus  of  infection,  however,  their  removal  may  mater¬ 
ially  alter  the  prognosis  by  preventing  a  constant  re-infection. 


26 


JOHNS  HOPKINS  HOSPITAL  BULLETIN 


[No.  31 


Name. 
Surg.  No. 
Sex. 


H.  W. 
29528. 
Female. 
1. 

F.  C. 
33258. 
Male. 

2 


R.  S. 
33330. 
Male. 

3. 

J.  H. 
34189. 
Male. 

4. 


N.  N. 
36033. 
Male. 
5. 


TABLE  I.— SUMMARY  OF  CASES  OF  TUBERCULOSIS  OF  THE  TONSILS  OR  ADENOIDS 

I.  Cases  between  1  and  5  Years  of  Age. 


Race. 


Age. 


W 


w 


w 


w 


Clinical  Examination. 

Tonsils,  Adenoids,  Teeth,  Nose,  Ears. 


Tonsils:  Much  enlarged. 

Adenoids:  Enlarged;  mouth-breather. 
Teeth:  Excellent  condition. 

Nose:  Turbinate  and  septum  normal. 
Ears:  Normal. 

Tonsils:  Almost  meet  in  mid-line. 
Adenoids:  Enlarged;  mouth-breather. 
Teeth:  Excellent  condition. 

Nose:  Normal. 

Ears:  Normal. 


Tonsils:  Slightly  enlarged. 

Adenoids:  Enlarged;  mouth-breather. 
Teeth:  Good  condition. 

Nose:  Normal. 

Ears:  Normal. 

Tonsils:  Slightly  enlarged;  adherent. 
Adenoids:  Small. 

Teeth :  Normal. 

Nose :  Normal. 

Ears:  Normal. 


Tonsils:  Small,  adherent. 

Adenoids:  Large. 

Teeth:  Carious. 

Nose:  Normal. 

Ears:  Drums  intact;  retracted;  hear¬ 
ing  impaired. 


Microscopical  Examination. 

Glands. 

Size,  Situation,  Character. 

Tbc. 

R.  Tonsil. 

Tbc. 

L.  Tonsil. 

Tbc. 

Adenoids. 

History. 

+ 

+ 

0 

Enlarged  in  anterior  and  posterior  tri¬ 
angles  both  sides.  Size  of  hickory- 
nuts  at  angles  of  jaw;  freely  movable. 

Brother  (Surg.  No.  29529)  had  Tbc.  i 
both  tonsils.  No  history  of  Tbc.  i 
family.  Have  always  had  certifie 
milk.  Nurse  has  no  tbc.  lesioi 
Has  frequent  colds. 

0 

+ 

0 

Measure  5x8  cm.  at  angle  of  jaw  on 
left;  soft;  not  adherent  to  skin. 
Axillary  and  inguinal  slightly  en¬ 
larged. 

No  history  Tbc.  in  family.  Since  ai 
tack  tonsillitis  3  months  ago  gland 
neck  have  been  enlarged;  anorexia 
general  malaise. 

0 

0 

+ 

Enlarged  at  angle  of  jaw  on  both  sides. 
6x2  cm.  on  right.  Soft;  not  ad¬ 
herent  to  skin;  not  tender. 

Frequent  sore  throat.  Attacks  wit 
“  chills  and  fever.”  Mouth-breather 
difficulty  in  swallowing;  and  “  knot 
in  neck.” 

+ 

0 

0 

Enlarged  on  both  sides.  5x3  cm.  at 
angle  of  jaw  on  right;  hard;  fixed; 
not  adherent  to  skin  on  right.  No 
general  glandular  enlargement. 

No  Tbc.  in  family.  Never  had  sor 
throat.  Onset  with  enlarged  gland: 
on  right  6  months  ago;  on  left  1 
months  ago.  Fever  for  6  months 
loss  of  appetite. 

+ 

+ 

Sections 

lost. 

Enlarged  on  both  sides,  particularly  on 
right.  Hard,  movable.  Diag.  in 
Phipps  Dispensary  is  tuberculous 
cervical  adenitis. 

Pneumonia  and  measles  at  2;  frequent 
colds;  bad  hearing;  no  discharge 
from  ears. 

II.  Cases  between  6  and  10  Years  of  Age. 


E.  M. 
29388. 
Male. 
0. 


R.  B. 
30491. 
Male. 

7. 

R.  H. 
31504. 
Male. 

8. 


C.  M. 
32187. 
Male. 

9. 

H.  P. 
33070. 
Male. 

10. 


A.  C. 
33385. 
Male. 
11. 


G.  R. 
35579. 
Female. 
12. 


E.  K. 
36818. 
Male. 
13. 


C.  N. 
37805. 
Female. 
14. 


W 


w 


w 


w 


w 


w 


w 


8 

Tonsils :  Very  large. 

0 

0 

+ 

Enlarged  in  anterior  and  posterior  tri- 

Adenoids:  Large  mass;  mouth-breather 

angles  on  both  sides;  hard;  discrete; 

Teeth :  Maiw  carious. 

Nose:  Normal. 

no  matting. 

Ears:  Normal. 

10 

Tonsils:  Slightly  enlarged;  not  adher- 

+ 

0 

Sections 

Glands  neck  not  palpable  on  either 

ent. 

Adenoids:  Small  mass. 

lost. 

side. 

9 

Teeth:  Few  carious. 

Tonsils:  Much  enlarged. 

+ 

Sections 

Sections 

Enlarged  on  both  sides;  hard;  matted; 

Adenoids:  Large  mass. 

Nose:  Normal. 

Teeth:  Good  condition. 

lost. 

lost. 

not  adherent  to  skin.  Very  suggestive 
of  tbc.  glands. 

9 

Tonsils:  Much  enlarged. 

0 

0 

+ 

At  angle  of  jaw  measure  2x3  cm. 

Adenoids:  Large  mass. 

Teeth:  Carious. 

Hard;  freely  movable;  not  adherent. 

Ears:  Normal. 

10 

Tonsils:  Enlarged;  right  larger  than 
left. 

Adenoids:  Small  amount. 

Teeth:  Very  bad  condition. 

Nose:  Deflected  septum. 

+ 

0 

Sections 

Enlarged  on  both  sides  in  anterior  and 

lost. 

posterior  triangles.  2x3  cm.  at 
angle  of  jaw  on  both  sides.  Hard; 
movable;  not  tender;  not  matted. 

Ears :  Normal. 

10 

Tonsils :  Much  enlarged. 

0 

0 

+ 

Enlarged  in  anterior  and  posterior  tri- 

Adenoids:  large  mass. 

Teeth:  Good  condition. 

angle  both  sides.  Hard;  movable; 
not  matted. 

Ears:  Normal. 

7 

Tonsils :  Much  enlarged. 

Adenoids:  Large. 

Teeth:  Good  condition. 

Ears:  Normal. 

0 

0 

+ 

Enlarged  both  sides  neck,  hard;  not  1 
matted;  not  tender. 

7 

Tonsils:  Enlarged;  adherent. 

Adenoids:  Large. 

Teeth:  Carious. 

Ears:  Normal. 

0 

0 

+ 

Enlarged  at  angles  of  jaw  on  both  1 
sides.  Hard;  movable;  not  tender; 
not  matted. 

7 

Tonsils:  Enlarged;  adherent. 

Adenoids:  Enlarged. 

Teeth:  Carious. 

+ 

+ 

+ 

At  angle  jaw  on  right  4x3  cm.  En-  1 
larged  on  left  and  in  posterior  tri¬ 
angles. 

Ears:  Normal. 

Nose:  Normal. 

Frequent  attacks  tonsillitis  for  past  6 
years.  Has  had  nearly  all  children’s 
diseases.  Mouth-breather  all  his  life. 
No  family  history  of  Tbc. 


No  history  suggesting  Tbc.  in  patient 
or  family.  Never  had  sore  throat.  Is 
mouth-breather. 


No  history  of  Tbc.  No  previous  ill¬ 
ness.  Was  backward  in  walking  and 
talking.  Mouth-breather. 


o  history  of  Tbc.  in  family.  Only 
previous  illness  measles.  Frequent 
attacks  tonsillitis  with  marked 
swelling  glands  neck. 

Congenital  lues?  No  history  of  Tbc. 
in  family.  Frequent  attacks  tonsil¬ 
litis. 


Has 


had  measles,  diphtheria,  pneumoni 
and  poliomyelitis.  Almost  constan 
sore  throat  for  past  3  years.  Fre 
quent  febrile  attacks. 


years.  Glands  neck  much  enlarger 
with  each  attack. 


Sequent  attacks  tonsillitis.  Frequent 
attacks  arthritis.  Frequent  attacks 
fever.  No  history  Tbc.  in  family. 


No  history  sore  throat, 
breather.  No  history  of 
family. 


Mouth- 
Tbc.  in 


January,  1917.] 
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WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL. 

I.  Cases  between  1  and  5  Years  of  Age. 


General  Physical  Examination. 
Tuberculin  Test. 


Temp.  (Mouth) 
on  Day  Before 
Operation. 

*  F. 


Date  and  Indication  for  Operation. 


Post-operative 

Complications. 


Subsequent  Examination. 


STo  general  glandular  enlargement, 
bungs  and  heart:  Normal, 
tjrine:  Trace  of  albumin. 

Spleen:  Not  palpable. 

Heart  and  lungs  negative. 

W.  B.  C. :  7800. 

Hb.:  71%. 


(Heart  and  lungs  normal.  No  general 
glandular  enlargement.  P  i  r  q  u  e  t 
positive. 

Heart,  lungs,  kidneys  normal.  X-ray 
chest  normal.  Tbc.  skin  test  positive. 


98.6 


99 


99 


99-105 


Retrosternal  dullness.  Dullness  at  both 
apices.  No  rales  heard.  Spleen  palp. 
Tbc.  skin  test  positive. 


Undersized.  Physically  and  menta 
4  years  retarded. 

Lungs:  Percussion  note  impaired  to 
11  rib  on  both  sides. 

No  general  glandular  enlargement. 

W.  B.  C. :  14,000. 

Hb.:  75%. 

Tbc.  skin  test  positive. 

No  glandular  enlargement. 

Lungs:  Normal. 

Heart :  Evidence  of  old  endocarditis. 
Spleen:  Not  enlarged. 

Some  general  glandular  enlargement. 


bones.  Lungs  and  heart 
Tbc.  skin  test  positive. 


normal 


Some  general  glandular  enlargement. 
Heart  and  lungs  normal.  Von  Pir 
quet  positive. 

General  glandular  enlargement  (lues). 

Heart  and  lungs  normal. 

W.  B.  O. :  9000. 

Hb.:  78%. 


icuciai  fz,  lauuuiai  cinu.  ^  — 

infection.  Heart  and  lungs  normal. 


Heart  and  lungs  normal.  No  ge 
glandular  enlargement.  Liver  2 
below  c.  m.  Pirquet  positive. 


and  stenosis. 

Lungs :  Normal. 

No  general  glandular  enlargement. 


Lungs:  Normal  on  percussion 

ausculation. 

X-ray :  Mediastinitis. 

Pirquet  positive.  No  general  glam 
enlargement. 


Mar.,  1912.  Enlarged  cervical  glands 
and  mouth-breathing. 


Nov.,  1913.  Enlarged  cervical  glands 
and  mouth-breathing. 


Nov.,  1913.  Enlarged  cervical  glands; 
mouth-breather;  frequent  sore  throat. 


Mar.,  1914.  Tbc.  glands  neck  right. 


Jan.,  1914.  Enlarged  glands.  Mouth 
breathing. 


None. 


None. 


None. 


None. 


None. 


April,  1915  (3  years  after  operation).  No  palpable  glands.  Colds  infrequent; 
breathing  normal.  General  health  excellent. 

Oct.,  1916.  Perfectly  well.  No  symptoms  of  Tbc.  of  cervical  glands  or  lungs. 

On  the  day  following  the  operation  the  glands  had  decreased  to  one-half 
former  size.  . 

Jan.,  1914  (3  months  after  operation).  Glands  still  palpable  but  not  visible. 
Has  gained  weight.  General  condition  improved. 

Oct.,  1916.  General  health  good.  Cervical  glands:  Not  palpable  in  anterior 
triangles;  just  felt  in  posterior  triangles.  Lungs:  Normal  on  physical 
examination. 

June,  1915  (19  months  after  operation).  Glands  barely  palpable  on  both  side3. 
Temperature  normal.  X-ray  of  chest  reported  normal.  Pirquet  test 
positive. 

Oct.,  1916.  General  health  good.  Weight  50  pounds.  Glands  at  angles  jaw 
not  palpable.  Just  felt  in  both  posterior  triangles. 

Jan.,  1915.  Has  been  kept  quiet;  temperature  to  99.2°  F.  evening;  appetite 
good.  Examination  at  H.  L.  H.  Lungs  negative.  Glands  on  right  fluc¬ 
tuate — opened,  local  curettage. 

Mar.,  1915.  Otitis  media  acute  on  right;  other  glands  suppurate  on  right; 
opened. 

Nov.,  1915.  Fistula;  healed.  Lungs  normal.  Glands  on  left  not  palpable;  on 
right  measure  3x2  cm.  No  other  glands  enlarged.  Weight  67  pounds. 
Temperature  normal  for  past  3  months.  Is  still  kept  quiet. 

Jan.,  1916.  Temperature  normal  for  over  a  year.  Glands  on  right  barely 
palpable.  General  health  excellent. 

Sept.,  1915  (21  months  after  operation).  Has  gained  weight;  no  colds  since 
operation;  cervical  glands  size  lima  beans;  discrete;  hard;  movable. 
X-ray  of  chest:  Marked  enlargement  mediastinal  glands.  Wassermann 
negative. 

Oct.,  1916.  General  health  good.  Glands  about  same  as  in  above  note.  Teeth 
carious.  Nose  and  throat  look  normal.  Temperature  98.6°  F.  Weight 
42  pounds.  Slight  impairment  of  percussion  note  at  both  apices;  no 
rales.  Skin  test  O.  T.  positive.  X-ray  report:  Enlarged  mediastinal 
glands;  chronic  infiltration  of  both  lungs,  probably  tuberculous.  Sent 
to  dental  department. 


II.  Cases  between  6  and  10  Years  of  Age. 


99 

Mar.,  1912.  Enlarged  cervical  glands; 
mouth-breather;  frequent  tonsillitis; 
retarded  development  mentally  and 
physically. 

None. 

( 

Sept.,  1912.  Mouth-breathing  and  heart 
condition. 

None.  J 

99 

Feb.,  1913.  Enlarged  glands  of  neck. 

None. 

98.6 

May,  1913.  Frequent  attacks  tonsillitis; 
mouth-breather;  acute  attack  cervical 
adenitis. 

None. 

99.8 

Oct.,  1913.  Frequent  attacks  tonsillitis 
(carious  teeth  pulled  at  same  time). 

None. 

s  98.6 

Dec.,  1913.  Frequent  attacks  tonsillitis. 
Swelling  cervical  glands.  Headaches. 

None. 

1  98 

Oct.,  1914.  Frequent  attacks  tonsil¬ 
litis.  Mouth-breathing.  Enlarged 

cervical  glands. 

None. 

y  98.4 

April,  1915.  Frequent  attacks  tonsil¬ 
litis,  endocarditis,  rheumatic  fever. 
Enlarged  cervical  glands. 

None. 

d  100 

r 

Sept.,  1915.  Enlarged  cervical  glands 
right.  Mouth-breather.  (Carious 

teeth  pulled.) 

None. 

ae,  1915  (over  2  years  after  operation).  Glands  barely  palpable.  Has 
grown  and  gained  in  weight.  Marked  improvement  in  mentality.  No 
colds  or  sore  throats  since  operation.  Lungs:  Still  impairment  of  per¬ 
cussion  note  over  both  uppers;  no  cough;  appetite  good;  tuberculin  tests 
still  positive;  skin  and  1%  Calmette  (eye), 
t.  1916.  General  health  excellent.  Has  grown  rapidly.  Glands:  Not 
palpable  at  angle  jaw  right ;  just  felt  on  left  and  in  posterior  triangles. 
Lungs  clear  on  physical  examination  (Phipps  Dispensary).  Skin  test 
O.  T.  positive. 

a.,  1916  (over  3  years  after  operation).  In  perfect  health.  Glands  not 
palpable.  Lungs'  normal. 


not  palpable.  Lungs  normal, 
positive. 


).  ijrianus  aiitt-iiui  * i 

General  health  excellent.  Tbc.  skin  test 

C.,  laio.  General  neaun  guuu.  Cervical  glands  not  palpable  on  either  side. 
No  sore  throat  since  operation.  No  cough.  Nose,  throat  and  ears  look 
normal.  Weight  77%  pounds.  Lungs,  heart,  abdomen  normal  on  physical 
examination  (Phipps  Dispensary).  Tuberculin  skin  test  O.  T.  negative. 
Wassermann  positive.  Urine  normal. 

ne  1915  (2  years  after  operation).  Glands  still  enlarged;  numerous  discrete 
ones  measure  iy2  x  1  cm.  on  both  sides  neck.  The  supraclavicular,  axillary 
and  inguinal  glands  not  enlarged.  Spleen  just  palpable.  Heart  and  lungs 
normal.  Pirquet  test  positive.  „ 

ne,  1915  (iy2  years  after  operation).  Gland  at  angle  jaw  on  left  1.5  x  6  cm.; 
barely  palpable  on  right.  Carious  lower  molar  teeth  may  account  for 
enlarged  glands.  Has  skin  lesions  suggestive  of  tuberculids.  Since 
operation  on  tonsils  one  of  glands  on  left  side  of  neck  has  suppurated, 
was  treated  by  local  incision  and  curettage;  is  not  healed.  No  general 
glandular  enlargement.  Spleen  not  felt.  Lungs  clear.  Pirquet  test 

Iv*  1915  (1  y2  years  after  operation).  Glands  in  anterior  triangle  not 
palpable;  just  felt  in  posterior  triangles.  Teeth  very  bad  condition. 
The  axillary,  inguinal  and  epitrochlear  glands  enlarged.  No  headaches 
since  operation.  No  sore  throat  since  operation.  Wassermann  positive, 
t.,  1916.  General  health  good.  Nose,  throat  and  ears  are  normal.  Cervical 
glands  not  over  y2  cm.  diameter.  Temperature  normal.  Weight  82  pounds. 
Epitrochlears  still  enlarged.  Wassermann  still  positive.  Tuberculin 
test  skin  O.  T.  positive.  .  .  0  - 

June,  1915  (8  months  after  operation).  Gland  at  angle  jaw  on  left  Z  x  1 
cm.;  hard;  movable.  Just  palpable  on  right  and  in  posterior  triangles. 
No  general  glandular  enlargement.  Spleen  not  felt.  Liver  same  size  as 
previous  examination.  Lungs  normal.  Pirquet  positive.  ,  ,  . 

t  1916.  General  health  good.  Gland  on  left  much  smaller;  size  shot  in 
posterior  triangles  and  on  right  in  anterior  triangle.  Nose,  throat  and 
ears  look  normal.  ,, 

t.,  1916  (18  months  after  operation).  General  health  good.  No  sore  throat 
since  operation.  Pain  in  knees,  ankles  and  arms  6  months  ago,  no 
swelling;  was  not  in  bed.  Joints  now  normal.  Glands  neck  not  larger 
than  1  cm.  in  diameter  on  either  side.  Nose,  throat  and  ears  normal. 
Lungs  examined  in  Phipps  Dispensary;  no  tuberculous  pulmonary  con¬ 
dition.  Heart  as  before.  Skin  O.  T.  +  . 

Nov  1915  (2  months  after  operation).  Glands  same  as  at  operation.  Un 
right  is  hard,  not  adherent.  Temperature  99-100°  F. 

Jan.,  1916  (4  months  after  operation).  Glands  on  right  smaller;  now  measure 
3x1  cm.;  still  hard.  Temperature  normal  to-day. 

Oct  1916.  Gland  on  right  slightly  smaller;  hard;  movable.  Glands  in 
other  triangles  just  palpable.  General  condition  much  improved.  Nose 
and  throat  look  normal.  Removal  tuberculous  glands  neck  on  right. 
To  have  tuberculin  treatment. _ _ _ . 
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-SUMMARY  OF  CASES  OF  TUBERCULOSIS  OF  THE  TONSILS  OR  ADENOIDS 
II.  Cases  between  6  and  10  Years  of  Age. — Continued. 


Name. 

Surg.  No. 
Sex. 

Race. 

Age. 

Clinical  Examination. 

Microscopical  Examination. 

Tonsils,  Adenoids,  Teeth,  Nose,  Ears. 

Tbc. 

R.  Tonsil. 

Tbc. 

L.  Tonsil. 

Tbc. 

Adenoids. 

A.  S. 

37093. 

Male. 

15. 

c 

8 

Tonsils:  Much  enlarged. 

Adenoids:  Enlarged. 

Nose:  Normal. 

Ears:  Normal. 

Teeth :  Good. 

+ 

0 

0 

E.  R. 

38151. 

Female. 

16. 

w  . 

10 

Tonsils:  Enlarged;  especially  left. 
Adenoids:  Large. 

Teeth:  Many  carious. 

Ears:  Normal. 

Nose:  Normal. 

0 

+ 

0 

O.  F. 

38597. 

Female. 

17. 

c 

10 

Tonsils:  Much  enlarged. 

Adenoids:  Large;  mouth-breather. 
Ears:  Not  infected. 

Teeth:  Carious. 

Nose:  Discharge;  otherwise  normal. 

0 

+ 

0 

A.  B. 

H.  L.  H. 
7626. 

Male. 

18. 

w 

10 

Tonsils:  Enlarged;  adherent. 

Adenoids:  Large. 

Teeth :  Good. 

Ears:  Normal. 

Nose:  Normal. 

+ 

0 

0 

Glands. 

Size,  Situation,  Character. 


History. 


Mass  glands  at  angle  jaw  on  both  sides, 
Measures  6x4  cm.  left;  2x3  cm. 
right.  Numerous  small  glands  in 
both  posterior  triangles.  Not  ad 
herent  to  skin;  not  tender;  hard. 


Enlarged  at  angle  of  jaw  and  sub¬ 
maxillary  triangles  both  sides.  Hard 
not  adherent. 


Slightly  enlarged  in  all  triangles; 
about  1  cm.  in  diameter  at  angle 
jaws. 


left.  Adherent;  matted  together. 
Numerous  discrete,  hard  glands  in 
right  anterior  triangle  and  both 
posterior  triangles. 


Frequent  tonsillitis;  frequent  “  colds 
in  head.”  Glands  in  neck  get  larger 
at  times  and  then  almost  disappear 
for  a  while. 


Several  of  the  infectious  children’s  dis¬ 
eases.  Frequent  tonsillitis.  Mouth- 
breather.  Frequent  headaches.  Grand¬ 
mother  died  pulmonary  Tbc.  Mother 
has  pulmonary  Tbc. 


Frequent  tonsillitis  and  mouth-breath¬ 
ing. 


No  history  Tbc.  in  family.  Pneumonia 
twice.  Frequent  tonsillitis  for  past 
2  years. 


III.  Cases  between  11  and  15  Years  of  Age. 


Name. 

Special  Examination. 

Microscopical  Examination. 

Surg.  No. 

Race. 

Age. 

Occupa¬ 

tion. 

Tonsils,  Adenoids,  Teeth,  Nose, 

Tbc. 

Tbc. 

Tbc 

Glands. 

History. 

Sex. 

Ears. 

R.  Tonsil. 

L.  Tonsil. 

Adenoids. 

Size,  Situation,  Character. 

J.  B. 
31047. 
Female. 
19. 


W 


14 


School. 


Tonsils:  Much  enlarged;  right 
larger  than  left. 

Adenoids:  Large  mass. 

Teeth:  Carious. 

Nose:  Normal. 

Ears:  Normal. 


+ 


F.  N. 
31486. 
Male. 
20. 


M.  D. 
33468. 
Female. 
21. 


W 


W 


9  School.  Tonsils:  Enlarged;  left  larger  than 
right. 

Adenoids :  Large  mass. 

Nose:  Negative  aside  from  dis¬ 
charge  due  to  adenoids. 

Ears:  Not  infected. 

Teeth:  Carious. 

1  School.  Tonsils:  Had  been  partially  re¬ 
moved  because  enlarged;  since 
then  frequent  sore  throats. 

Adenoids:  Had  been  removed. 

Teeth :  Carious. 

Ears:  Normal. 

Nose:  Normal. 


0 


0 


+ 


+ 


+ 


0 


0 


On  left  mass  measures  6  x  10  cm. 
with  chain  of  enlarged  glands  to 
clavicle.  On  palpation  are  fluc¬ 
tuant,  adherent  to  skin,  and 
matted  together.  Glands  barely 
palpable  on  right  or  in  posterior 
triangles. 

Mass  glands  left  at  angle  jaw; 
measure  7x5  cm.  fluctuate;  ad¬ 
herent  to  skin.  Typical  tbc. 
glands. 


No  history  of  Tbc.  in  family. 
Measles,  varicella,  scarlet  fever. 
Frequent  attacks  of  tonsillitis. 
Almost  constant  left-sided  sore 
throat.  No  night-sweats  or 
cough.  Onset  1  year  before  ad¬ 
mission  with  swelling  glands  left¬ 
side  neck. 

Frequent  colds;  no  history  tonsil¬ 
litis.  Gland  began  to  enlarge  on 
left  1  year  ago.  Has  at  times 
almost  disappeared.  Recently  be¬ 
came  rapidly  enlarged ;  never 
painful. 


No  tissue 
removed 
at  opn. 


On  left  mass  measuring  8  x  10  cm. 
Adherent  to  skin;  fixed  to  under¬ 
lying  tissues;  soft.  But  slightly 
enlarged  on  right  and  in  posterior 
triangles. 


No  history  of  Tbc.  in  family. 
Mumps,  whooping  cough  and 
measles.  Following  tonsillitis 
5  month  ago  glands  neck  on  left 
began  to  swell.  Never  tender. 
No  coughs;  night-sweats  or  loss 
of  weight.  Appetite  poor. 


M.  H. 
35638. 
Female. 
22. 


C 


14 


School. 


Tonsils:  Much  enlarged. 

Adenoids:  Small  amount. 

Teeth:  Good. 

Ears:  Normal. 

Nose:  Hypert.  inf.  turb.,  double. 


+ 


M.  F. 

35652. 

Female. 

23. 


W 


13 


School. 


Tonsils:  Much  enlarged;  not  ad¬ 
herent  to  pillars. 

Adenoids:  Large. 

Nose:  Deflected  septum. 

Ears:  Chronic  catarrhal  otitis 

media. 

Teeth:  Good. 


+ 


0 


Sections 

lost. 


0 


On  left  mass  of  glands  at  angle  of 
jaw  measuring  5x7  cm. ;  firm ; 
not  tender;  movable;  not  adher¬ 
ent  to  skin.  Small  discrete 
glands  along  sternomastoid  on 
right  and  in  posterior  triangles. 

Mass  glands  at  angle  jaw  right  and 
under  sternomastoid  6x4  cm. ; 
fluctuates;  matted  together.  Nu¬ 
merous  discrete  glands  on  left 
and  in  both  posterior  triangles. 


No  history  of  Tbc.  in  family.  Fre¬ 
quent  sore  throats  for  past  4 
years.  Some  loss  of  weight;  loss 
of  appetite;  night-sweats.  First 
noticed  enlarged  glands  neck  2 
weeks  ago;  after  cold. 

No  history  of  Tbc.  in  family.  His¬ 
tory  of  sore  throats  and  headache. 
Enlarged  gland  first  noticed  June, 
1914,  following  abscessed  tooth. 


I.  G. 
36761. 
Male. 
24. 


M.  W. 
37485. 
Female. 
25. 


E.  B. 
37521. 
Male. 
26. 


W 


w 


c 


12 


School. 


15 


School. 


12 


Tonsils:  Not  enlarged;  adherent.  o 

Adenoids:  Large  mass. 

Nose:  Purulent  discharge  right  one 
due  to  infection  frontal  and  an¬ 
trum.  Hypert.  inf.  turb.  right. 

Ears:  Normal. 

Teeth:  Carious. 

Tonsils:  Were  partially  removed  o 

1U  years  ago. 

Adenoids:  Large  mass;  mouth- 

breather. 

Ears:  Chronic  catarrhal  otitis 
media. 

Nose:  Hypert.  inf.  turb.;  sinuses 
clear. 

Teeth:  Good. 

Tonsils:  Were  partially  removed  o 

3  years  ago. 

Adenoids:  Large  mass;  mouth- 

breather. 

Ears :  Chronic  catarrhal  otitis 
media;  deafness. 

Nose:  No  sinus  infection;  other¬ 
wise  normal. 

Teeth:  Good. 


0 


0 


+ 


+ 


Mass  of  glands  at  the  angle  of  the 
jaw  on  both  sides  measuring  5x3 
cm.  Enlarged  glands  in  posterior 
triangles  on  both  sides.  All 
glands  are  hard;  some  peri¬ 
adenitis;  not  adherent  to  skin. 

Enlarged  glands  on  both  sides  neck 
at  angle  jaw;  matted  together. 
On  right  they  are  adherent  to 
skin  and  fluctuate. 


Frequent  attacks  tonsillitis. 
Mouth-breather.  Frontal  head¬ 
aches.  Dyspnoea  on  exertion.  En¬ 
larged  cervical  glands  noted  for 
one  year. 


Frequent  sore  throat;  nausea; 
“  often  has  fever  ”;  glands  neck 
swell  and  subside  at  frequent  in¬ 
tervals  for  2  years.  Had  asthma 
when  a  child;  none  for  several 
years  past. 


0  + 


Slightly  enlarged  on  both  sides  in 
anterior  and  posterior  triangles. 
Not  tender;  discrete;  movable. 


Came  to  dispensary  on  account  im¬ 
paired  hearing.  Has  frequent 
sore  throat  and  almost  continual 
“  cold  in  head.”  Never  any  dis¬ 
charge  from  ears. 
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WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL— Continued. 


General  Physical  Examination. 
Tuberculin  Test. 


II.  Cases  between  6  and  10  Years  of  Age. — Continued. 


Temp.  (Mouth) 
on  Day  Before 
Operation. 


Date  and  Indication  for  Operation. 


°  F. 


Post-operative 

Complications. 


Subsequent  Examination. 


ngs :  Clear  on  posterior  and  anterior, 
art:  Normal, 
ine:  Normal. 

B.  C. :  12,700. 

>.:  75%. 

leen :  Not  palpable. 

■  neral  glandular  enlargement. 

■  neral  glandular  enlargement.  Lungs 
ind  heart  normal.  Pirquet  positive, 
ray:  Marked  mediastinitis. 


■art:  Normal. 

mgs:  Clear  on  perc.  and  ausc. 

I  leen:  Not  palpable. 

neral  glandular  enlargement, 
line:  Normal. 

.  >  general  glandular  enlargement. 
Spleen  not  felt.  Heart  and  lungs 
normal  on  perc.  and  ausc. 
ray:  Lungs  practically  normal, 
rquet  positive. 


98 

May,  1915.  Chronic  tonsillitis.  Cervical 
adenitis. 

None. 

Dec.,  1915.  Died  of  tuberculous  meningitis. 

99 

Oct.,  1915.  Frequent  tonsillitis.  Mouth- 
breather.  Enlarged  cervical  glands. 

None. 

Nov.,  1915  (1  month  after  operation).  Glands  at  angles  of  jaw  measure  lxl 
cm.  General  condition  and  appetite  improved.  Breathing  normal. 

Oct.,  1916.  Temperature  99°  F.  Weight  76%  pounds.  Nose  and  throat 
normal.  Lungs  clear  on  physical  examination  (Phipps  Dispensary).  Skin 
test  O.  T.  positive.  Sent  to  dental  department  on  account  carious  teeth. 
Glands  at  angle  jaw  smaller. 

98.6 

Dee.,  1915.  Chronic  tonsillitis.  En¬ 
larged  adenoids.  (Extraction  carious 
teeth.) 

None. 

Sept.,  1916.  General  health  good.  Temperature  99.4°  F.  Lungs  clear  on 
perc.  and  ausc.  Skin  test  +.  Weight  75  pounds.  Cervical  glands  not 
palpable.  (The  slight  elevation  temperature  probably  due  to  coryza.) 

100 

May,  1915.  Frequent  tonsillitis.  Clini¬ 
cally  tbc.  glands  neck. 

None. 

June,  1915  (1  month  after  operation).  Glands  same.  Temperature  99°  F. 
evening. 

Aug.,  1916.  No  glands  palpable  on  either  side  neck.  Temperature  never 
above  normal  for  past  8  months.  General  health  excellent. 

III.  Cases  between  11  and  15  Years  of  Age. 


General  Physical  Examination. 
Tuberculin  Test. 


Temp.  (Mouth) 

Post-operative 

Complications. 

on  Day  Before 
Operation. 

Date  and  Indication  for  Operation. 

°  F. 

Subsequent  Examination. 


i  general  glandular  enlargement.  En¬ 
larged  cervical  glands  left.  Heart 
and  lungs  normal.  Liver  and  spleen 
not  palpable. 

dnevs:  Albumin  .5  gm.  to  liter;  few 
casts;  few  red  blood  cells, 
lood:  W.  B.  C.  8000;  Hb.  87%. 


99 


Dec.,  1912.  Tuberculous  glands  left. 
Frequent  tonsillitis.  (Incision  and 
local  curettage  tbc.  glands  on  left 
at  same  time.)  Advised  tuberculin 
treatment.  Carious  teeth  extracted. 


None. 


Jan.,  1916  (over  3  years  after  operation).  Has  had  tuberculin  treatment 
since  operation.  ’  There  is  no  discharging  sinus  in  neck.  Glands  are  not 
palpable  in  anterior  triangles  on  either  side;  few  discrete,  hard,  movable 
glands  in  posterior  triangle  on  left.  No  general  glandular  enlargement. 
Teeth  in  good  shape.  Throat  looks  normal.  Lungs  clear  .  General  health 
excellent.  Moved  to  Harrisburg,  Pa. 


eart :  Normal. 

ungs:  Clear  on  perc.  and  ausc. 

.  B.  C. :  10,000. 
b.:  75%. 

o  general  glandular  enlargement. 


99.6 


Feb.,  1913.  Tbc.  glands  neck  left. 
Mouth-breather.  (Extraction  carious 
teeth.  Incision,  drainage  tbc.  abscess 
neck  left.) 


None. 


Feb.,  1916  (3  years  after  operation).  Patient  refuses  to  return  for  examina¬ 
tion.  Nurse  reports  he  is  healthy  looking  boy,  and  that  there  are  no 
enlarged  glands  on  inspection.  Goes  to  school  regularly. 


o  general  glandular  enlargement.  En¬ 
larged  cervical  glands  left.  Heart 
and  kidneys  normal, 
ungs:  Normal  with  the  exception  of  a 
few  rales  at  right  base, 
ic.  skin  test  positive. 

'.  B.  C. :  9500. 
b. :  73%. 


eneral  glandular  enlargement.  Tbc. 
cervical  glands  left, 
eart:  Normal. 

ungs:  No  physical  signs  of  Tbc. 
idneys:  Albumin  and  a  few  casts, 
almette:  Positive. 

o  general  glandular  enlargement. 
Tbc.  cervical  glands  right. 

'eart:  Normal. 

ungs:  Clear  on  perc.  and  ausc. 

idneys:  Normal. 

be.  skin  test  positive. 


98.6 


98-101 


98.8 


ieart:  Mitral  insufficiency;  heart  not  qa  7 

j  enlarged. 

v.ungs:  Clear  on  perc.  and  ausc. 

'idneys:  Normal. 

b  -ray :  Shows  frontal  and  antrum  in¬ 
fection  on  right. 

(eart:  Normal.  98,5 

.ungs:  Clear  on  perc.  and  ausc. 
pleen  not  palpable. 

Jo  general  glandular  enlargement. 

frine  normal. 

kin  and  eye  test  positive. 


Ileart:  Normal. 

I  .ungs:  Clear  on  perc.  and  ausc. 
Trine:  Normal. 

fo  general  glandular  enlargement. 


98 


Dec.,  1913.  Tbc.  cervical  glands  left. 
Tonsillitis  attacks.  Tuberculin  treat¬ 
ment  advised.  Carious  teeth  ex¬ 
tracted. 


None. 


Nov.,  1914.  Frequent  sore  throats. 
Tbc.  cervical  glands  left.  (Tubercu¬ 
lin  treatment  advised.) 


None. 


Nov.,  1914.  Tbc.  cervical  glands  right. 
History  tonsillitis.  Tuberculin  treat¬ 
ment  advised.  (Incision  and  local 
curettage.) 


None. 


April,  1915.  Enlarged  cervical  glands 
at  angle  jaw  on  both  sides.  Tonsil¬ 
litis.  Mouth-breather.  Heart  lesion. 
(Extraction  carious  teeth.)  (Crush¬ 
ing  back  inf.  turb.  rt.) 


None. 


Dec.,  1915  (2  years  after  operation).  Has  had  tuberculin  treatment.  The 
glands  at  angle  of  jaw  on  left  have  suppurated,  been  treated  by^  local 
incision  and  curettage;  at  present  sinus  healed  leaving  three  incon¬ 
spicuous  scars.  There  is  still  visible  fullness  on  left  side  neck,  but  about 
one-fourth  as  large  as  at  operation  in  1913.  General  health  excellent. 
Lungs  clear.  Teeth  carious.  Throat  looks  normal. 

April,  1916.  Glands  barelv  palpable  on  left  side  neck;  not  palpable  on  right. 
General  health  excellent.  Pirquet  markedly  positive.  X-ray  chest 
suggests  tbc.  apices  on  both  sides;  no  physical  signs  or  rales;  tempera¬ 
ture  normal;  appetite  good.  Weight  98a/2  pounds. 

Oct.,  1916.  Health  good.  Weight  115  pounds.  Shotty  glands  in  posterior 
triangles  of  neck;  palpable  glands  at  angles  of  jaw.  Throat  normal. 
Chest  (H.  L.  LI.)  normal. 

June,  1915  (8  months  after  operation).  Has  had  tuberculin  treatment.  No 
improvement  in  glands  neck.  The  mass  at  angle  of  jaw  on  left  is  larger 
than  in  Nov.,  1914;  measures  7x8  cm.;  matted  _  together;  still  hard. 
Above  clavicle  in  posterior  triangle  on  left  there  is  a  mass  of  enlarged 
glands.  Throat  looks  normal.  No  cough;  has  gained  weight  since 

operation.  Lungs:  No  signs  of  pulmonary  Tbc.  Advised  to  re-enter 
hospital  for  removal  of  tbc.  glands  neck. 

Aug.,  1915  (10  months  after  operation).  Has  had  tuberculin  treatment. 
The  incision  for  drainage  glands  on  right  side  neck  is  healed.  The  glands 
on  right  side  neck  barely  palpable;  none  larger  than  1  cm.  m  diameter;  all 
discrete.  There  are  a  few  glands  of  the  same  size  and  character  in 
anterior  triangle  on  left.  Throat  looks  normal.  No  general  glandular 
enlargement.  Lungs  normal.  General  health  excellent.  . 

Oct.  1916.  Temperature  98.8°  F.  Weight  100  pounds.  Cervical  glands 

just  palpable.  Lungs  clear  on  physical  examination  (Phipps  Dispensary). 
Skin  test  O.  T.  positive  (very  slight).  General  health  excellent. 

Dec.,  1915  (9  months  after  operation).  Glands  at  angle  of  jaw  on  each 
side  measure  1x2  cm.;  hard;  movable.  No  palpable  glands  in  posterior 
triangles.  Has  rapidly  gained  weight  since  operation.  Appetite  good. 
No  headaches;  no  discharge  in  right  side  nose.  Heart:  Same  as 
before.  Lungs:  Clear. 


Julv,  1915.  Tbc.  glands  neck  double. 
Chronic  tonsillitis.  Mouth-breather. 
(Excision  infected  tbc.  gland  right.) 


None. 


July,  1915.  Chronic  tonsillitis.  Chronic 
catarrhal  otitis  media.  Mouth- 
breather. 


None. 


Nov.,  1915.  Wound  neck  healed  perfectly.  Glands  barely  palpable  on  left 
and  in  posterior  triangles.  There  is  an  indefinite,  deep  mass  under  the 
scar  on  the  right.  Throat  and  nasopharynx  look  normal. 

Mar.,  1916.  General  health  excellent.  No  recurrence  tbc.  glands  on  either 
side.  Lungs  clear  on  perc.  and  ausc.  . 

()ct  1916  Temperature  99.4°  F.  Weight  99(4  pounds.  Impaired  percussion 
note  at  both  apices;  no  riles  (Phipps  Dispensary).  X-ray  report:  En¬ 
larged  mediastinal  glands.  Skin  test  O.  T.  positive.  Nose  and  throat 
normal.  Cervical  glands  barely  palpable. 

Nov.,  1915.  Glands  on  right  side  neck  barely  palpable;  those  at  angle 
jaw  on  left  are  larger  than  at  operation;  not  matted  together;  hard;  not 
adherent  to  skin.  Hearing  improved.  Throat  and  nasopharynx:  Normal. 
Oct.,  1916.  Health  same  as  before  operation.  Glands:  Numerous  (4  to  1  cm. 
in  diameter  at  edge  of  jaw  on  both  sides.  Throat  normal.  Thinks  hear¬ 
ing  is  worse.  Examination  of  lungs  (Phipps  Dispensary);  impaired  per¬ 
cussion  note  above  and  below  the  clavicles.  Skin  O.  T.  -f- . 
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Name. 
Surg.  No. 
Sex. 


T.  R. 
38358. 
Male. 
27. 


A.  D. 
38539. 
Male. 
28. 


0.  M. 
38651. 
Female. 
29. 


TABLE  I. 


-SUMMARY  OF  CASES  OF  TUBERCULOSIS  OF  THE  TONSILS  OR  ADENOIDS 
III.  Cases  between  11  and  15  Years  of  Age. — Continued. 


Race. 


W 


W 


Age. 

Occupa¬ 

tion. 

Special  Examination. 

Microscopical  Examination. 

Tonsils,  Adenoids,  Teeth,  Nose, 
Ears. 

Tbc. 

R,  Tonsil. 

1  Tbc. 

L.  Tonsil. 

1  Tbc. 
Adenoids. 

14 

School. 

Tonsils:  Small;  embedded;  adher¬ 
ent  to  pillars. 

Adenoids:  Very  small  amount. 
Teeth:  Carious. 

Ears:  Normal. 

Nose:  Normal. 

0 

0 

+ 

13 

School. 

Tonsils:  Enlarged;  adherent  to 
pillars. 

Adenoids:  Small  amount. 

Ears:  Chronic  catarrhal  otitis 

media. 

Teeth :  Carious. 

Nose:  Deflected  septum  to  left. 

+ 

+ 

0 

11 

School. 

Tonsils:  Much  enlarged. 

Adenoids:  Large  mass;  mouth- 
breather. 

Ears :  Not  infected. 

Nose:  No  sinus  infection. 

Teeth:  Good. 

0 

+ 

0 

Glands. 

Size,  Situation,  Character. 


History. 


Slightly  enlarged  at  angle  jaw 
and  in  posterior  triangle  on  each 
side.  Measure  about  1%  cm.  in 
diameter.  Discrete,  mobile,  hard. 


Enlarged  at  angle  jaw  on  each  side; 
measure  2x3  cm.  Hard,  dis¬ 
crete,  movable,  not  tender.  Just 
palpable  in  posterior  triangles. 


about  2  cm.  in  diameter.  Dis 
Crete,  hard,  movable.  Smaller 
glands  in  posterior  triangles  and 
along  sternomastoid.  Scar  of 
previous  operation  for  tbc. 
glands  neck  on  left. 


Frequent  tonsillitis.  No  chroni 
cough;  night-sweats  or  loss  c 
weight. 


Frequent  sore  throat,  especiall 
during  past  year.  No  cough  c 
other  symptoms  of  Tbc. 


Frequent  tonsillitis,  colds  and  diffi 
culty  in  breathing  through  nose 
No  cough  or  other  symptoms  o 
Tbc. 


J.  w. 
30979. 
Male. 

30. 

W 

19 

Clerk. 

E.  K. 
31381. 
Female. 

31. 

W 

18 

School. 

J.  K. 
32018. 
Male. 

32. 

w 

25 

Clerk. 

J.  I. 

32119. 

Male. 

33. 

w 

20 

Tailor. 

n.  L. 

32445. 

Female. 

34. 

w 

18 

M.  B. 

33265. 

Female. 

35. 

w 

19 

School. 

E.  S. 

33532. 

Male. 

36. 

w 

24 

Student. 

M.  G. 

34595. 

Female. 

37. 

c 

22 

Housework. 

L.  B. 

34699. 

Female. 

38. 

w 

19 

Student. 

IV.  Cases  between  16  and  25  Years  of  Age. 


Tonsils:  Both  enlarged;  left, 
larger  than  right. 

Adenoids:  Enlarged. 

Nose:  Normal. 

Teeth :  Good  condition. 

Ears:  Normal. 


Tonsils:  Enlarged. 

Adenoids:  Enlarged. 

Nose:  Hypert.  inf.  turb.  left, 
no  sinus  infection. 

Teeth:  In  bad  condition. 

Ears:  Chronic  catarrhal  otitis 
media. 

Tonsils:  Large;  nodular;  ad¬ 
herent  to  pillars. 

Adenoids:  Large  mass. 

Nose:  Deviated  septum; 

hypert.  inf.  turb.  right. 

Ears:  Normal. 

Teeth :  Good. 

Tonsils :  Much  enlarged. 

Adenoids:  Large;  mouth- 
breather. 

Nose:  Hypert.  inf.  turb.  right. 

Ears:  Chronic  otitis  media 

left. 

Teeth:  Poor. 

Tonsils:  Right  much  enlarged; 
left  small. 

Adenoids:  Very  small  amount. 

Teeth :  Excellent. 

Nose:  Normal. 

Ears :  Normal. 


0 


+ 


+ 


0 


+ 


Tonsils:  Not  enlarged;  densely  0 
adherent  to  pillars. 

Adenoids:  Small  amount. 

Teeth:  Excellent. 

Nose:  Normal;  sinuses  clear. 

Ears:  Normal. 


0 


+ 


+ 


Enlarged  at  angle  of  jaw  on  both 
sides.  Hard;  discrete;  not  ad¬ 
herent  to  skin.  Few  small  dis¬ 
crete  glands  in  both  posterior 
triangles. 


Enlarged;  soft;  not  fluctuant;  dis¬ 
crete;  tender  on  both  sides  neck 
at  angle  jaw.  Few  discrete, 
hard  glands  in  posterior  tri¬ 
angles. 


For  many  years  has  had  frequeni 
attacks  tonsillitis.  Measles  anc 
scarlet  fever.  Hemoptysis  onc< 
with  an  attack  tonsillitis.  Aver 
age  weight  125  pounds.  Has  nr 
cough;  night-sweats;  or  loss  ol 
appetite. 

Frequent  sore  throats.  General 
health  good.  No  symptoms  ol 
Tbc.  noticed  by  patient.  Comes 
to  dispensary  on  account  sore 
throats. 


+ 


0 


0 


+ 


0 


+ 


0 


0 


Enlarged  at  angle  of  jaw  on  both 
sides,  especially  right.  Hard; 
discrete;  not  adherent  to  skin. 
Few  enlarged  glands  in  posterior 
triangles. 


Glands  neck  not  enlarged. 


Glands  neck  not  enlarged.  Nu¬ 
merous  hard,  discrete  glands  in 
posterior  triangles. 


Glands  enlarged  for  6  months 
Grandmother  died  pulmonar 
Tbc.  Had  measles  and  pneu 
monia.  No  cough ;  night-sweats 
loss  weight.  Slight  elevatioi 
temperature  evening  for  6  mos 
No  history  of  Tbc.  in  family;  m 
cough.  Chief  complaint  is  fre 
quent  sore  throats  for  past  1 
years.  Moutfh-breather. 


Mass  of  glands  measuring  3x8  cm. 
at  angle  of  jaw  on  left.  Involves 
both  anterior  and  posterior  tri¬ 
angles.  Has  had  a  discharging 
sinus  on  left  side  neck  for  5 
months.  Typical  tbc.  glands. 


No  history  Tbc.  in  family.  Always 
delicate.  Measles,  whooping 
cough,  diphtheria.  Has  not  been 
well  since  “  grippe  ”  5  years  ago. 
Enlargement  thyroid  noted  3 
years  ago.  Frequent  headaches 
and  attacks  of  tonsillitis.  Albu¬ 
min  discovered  in  urine  15 
months  ago. 

No  history  Tbc.  in  family.  Has 
been  away  to  school  for  several 
years.  Two  attacks  of  tonsillitis 
during  past  2  years.  Has  lost  20 
pounds;  poor  appetite;  always 
tired. 


jTonsils:  Not  enlarged;  densely 
adherent. 

Adenoids:  Very  small  amount. 
Teeth :  Good. 

Nose:  Hypert.  inf.  turbinates; 

mouth-breather. 

Ears:  Normal. 

Has  a  chronic  pharyngitis. 
Tonsils:  Not  enlarged;  ad¬ 

herent. 

Teeth:  Good. 

Adenoids:  Small  amount. 

Nose:  Normal. 

Ears:  Normal. 


+ 


0 


Tonsils:  Right  larger  than  0 

left ;_  both  adherent  to  pillars. 
Adenoids:  Very  small  amount. 

Nose:  Hypert.  inf.  turb.  right. 

Teeth:  Excellent. 

Nose:  Normal. 


0 


No  tissue 
removed 
at  opn. 


Glands  neck  not  enlarged.  Few 
palpable  glands  in  all  triangles. 


No  history  Tbc.  in  family.  Chief 
complaint  is  frequent  colds; 
hoarseness;  tendency  to  clear 
throat.  Diphtheria  at  age  ol 
2%  years. 


+ 


+ 


+ 


No  tissue 
removed 
at  opn. 


Mass  glands  at  angle  jaw  on  right 
measuring  5x8  cm. ;  marked 
periadenitis;  fluctuant.  Typical 
tbc.  glands.  Glands  on  left  not 
enlarged;  in  posterior  triangles 
not  enlarged. 


Measure  5x8  cm.  at  angle  of  jaw 
on  right;  also  enlarged  at  angle 
of  jaw  on  left.  Hard,  movable, 
not  adherent  to  skin. 


No  history  of  Tbc.  in  family.  No 
illness  except  mumps  in  child¬ 
hood.  Swelling  at  angle  right 
jaw  first  noted  3  years  ago.  Inter¬ 
mittent  increase  and  decrease  in 
size  of  gland  with  every  coryza  j 
and  tonsillitis.  Has  had  no 
fever.  Frequent  attacks  of  tonsil¬ 
litis  and  quinsy. 

Had  septic  sore  throat  about  one 
year  ago;  was  then  at  school  in 
Boston.  Enlarged  glands  neck  | 
first  appeared  at  this  time.  With 
each  cold  or  sore  throat  they  in¬ 
crease  in  size,  then  subside.  No  ■ 
history  Tbc.  in  family.  Has  fre¬ 
quent  headaches;  tires  easily.  I 
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WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL— Continued. 

III.  Cases  between  11  and  15  Years  of  Age. — Continued. 


General  Physical  Examination. 

Temp.  (Mouth) 
on  Day  Before 
Operation. 

0  F. 

Date  and  Indication  for  Tonsillectomy. 

Post-operative 

Complications. 

Subsequent  Examination. 

'■‘art:  Normal. 

mgs:  Clear  on  perc.  and  ausc. 

•leen :  Not  palpable. 

■ine:  Normal. 

97.6 

Nov.,  1915.  Chronic  tonsillitis.  Cer¬ 
vical  adenitis.  (Extraction  carious 
teeth.) 

None. 

Oct.,  1916.  General  health  good.  Has  gained  in  weight.  No  sore  throat 
since  operation.  Cervical  glands  just  palpable.  Marked  lymphoid  hyper¬ 
plasia  on  posterior  wall  pharynx,  otherwise  nose,  ears  and  throat  are 
normal. 

■art :  Normal, 
mgs:  Clear, 
ileen:  Not  palpable, 
rine:  Normal. 

.  B.  C. :  12,900. 
b. :  90%. 

a  general  glandular  enlargement. 

99 

Dec.,  1915.  Chronic  tonsillitis.  Cer¬ 
vical  adenitis.  (Extraction  carious 
teeth.) 

None. 

Sept.,  1916.  General  health  excellent.  Gland  at  angle  jaw  on  left  same  as 
at  operation;  is  barely  palpable  on  right.  Glands  in  posterior  triangles 
are  slightly  larger  than  at  operation.  Throat  looks  normal  aside  from 
lymphoid  hyperplasia  on  pharynx  wall.  Tbc.  skin  test  -f.  Temperature 
99.6°  F.  Lungs  clear  on  perc.  and  ausc.  Is  receiving  tuberculin  injec¬ 
tions  for  tbc.  cervical  adenitis. 

mgs:  Clear  on  perc.  and  ausc. 
eart:  Normal. 

Been:  Not  palpable, 
meral  glandular  enlargement, 
rine:  Normal, 
rquet :  Positive, 
ilmette  1%;  negative. 

99.1 

Jan.,  1916.  Chronic  tonsillitis.  Mouth- 
breather.  Tbc.  glands  neck.  (Has 
had  two  operations  for  removal  tbc. 
glands  neck;  last  2  years  ago.) 

None. 

Sept.,  1916.  Recurrence  tuberculous  glands  neck.  General  condition  not 
improved.  Suspicious  involvement  of  right  apex  on  physical  examina¬ 
tion  and  X-ray.  No  rales.  Is  getting  tuberculin  injections  for  the 
tuberculous  glands.  Throat  normal.  No  glandular  enlargement  except 
two  small  shotty  nodules  along  the  scar  at  angle  of  left  jaw. 

IV.  Cases  between  16  and  25  Years  of  Age. 


•■0  general  glandular  enlargement, 
pngs:  Percussion  note  left  apex  im¬ 
paired;  a  few  rales  after  coughing, 
eart:  Normal. 

iver  and  spleen  not  palpable, 
idneys:  Normal. 

B.  C. :  12,000. 
b.:  85%-. 

o  general  glandular  enlargement, 
■ungs:  Clear  on  perc.  and  ausc. 
eart :  Normal, 
rine:  Normal. 

98-99 

99 

Nov.,  1912.  Frequent  attacks  tonsil¬ 

litis.  Enlarged  cervical  glands. 

Tan.,  1913.  Frequent  attacks  tonsil¬ 
litis.  Enlarged  cervical  glands. 

(Referred  to  dentist.) 

None. 

None. 

Feb.,  1916  (over  3  years  after  operation).  General  health  has  been  excellent 
since  operation.  Works  regularly.  No  cough  or  other  symptoms  of 
tuberculosis.  Glands  not  palpable  at  angle  of  jaws.  Throat  normal. 

Aug.,  1915  (over  2%  years  after  operation).  No  palpable  glands  at  angle  of 
jaw  on  right;  measures  about  %  cm.  in  diameter  at  angle  jaw  on  left. 
Barely  palpable  in  posterior  triangles.  General  health  good;  no  sore 
throats  since  operation.  Ears:  Improved.  Lungs  clear. 

ungs:  No  physical  signs. 

-ray  diagnosis:  Old  tbc.  process  at 
right  apex  and  base, 
leart :  Normal, 
rine:  Normal. 

99 

May,  1913.  Frequent  attacks  tonsil¬ 
litis.  Enlarged  cervical  glands. 

(Nasal  operation  also  done.) 

None. 

Dec.,  1915  (over  1 V2  years  after  operation).  General  health  better  than  ever 
before;  has  gained  weight;  temperature  and  pulse  normal  for  past  year. 
Has  been  working  regularly  since  operation. 

ungs:  Clear  on  perc.  and  ausc. 
eart:  Normal, 
rine:  Normal. 

97.6 

May,  1913.  Frequent  attacks  tonsil¬ 
litis.  Mouth-breathing.  Chronic 

otitis  media  left.  (Nasal  operation 
also.) 

None. 

Oct.,  1915  (2*4  years  after  operation).  No  palpable  glands.  General  health 
much  improved  since  tonsillectomy.  Breathes  normally  through  nose. 
Throat  looks  normal;  nasopharynx  normal.  Discharge  from  ear  has 
stopped;  hearing  good. 

jnlarged  thyroid;  exophthalmos;  Von 
Graefe  positive.  Heart  slightly  en¬ 
larged  to  left.  Blood  pressure  112- 
130.  Albumin,  casts  and  blood  in 
■  urine. 

ungs:  Normal. 

linical  diagnosis:  Chronic  nephritis; 
chronic  tonsillitis. 

98 

July,  1913.  Frequent  attacks  tonsil¬ 
litis.  Chronic  nephritis.  Hyper¬ 
thyroidism. 

None. 

Oct.,  1915.  Not  improved.  Had  uraemia  in  summer  of  1915.  No  evidence  of 
tuberculosis  of  lungs  or  kidneys.  Has  been  under  constant  treatment 
for  nephritis.  No  colds  or  sore  throat  since  tonsillectomy. 

Aug.,  1916.  No  symptoms  of  tuberculosis  in  glands  neck,  lungs  or  kidneys. 
Still  has  albumin,  hyaline  and  granular  casts. 

o  general  glandular  enlargement, 
ungs:  Impairment  of  percussion 

note  at  right  apex;  also  of  expan¬ 
sion  on  right. 

-ray:  Shows  evidence  of  old  lesion 
j  on  right.  No  tbc.  bacilli  in 

sputum.  Never  any  cough  or  night- 
sweats.  Calmette  1%  positive, 
eart  and  urine:  Normal. 

B.  C. :  10,000. 

98.6 

Nov.,  1913.  Tbc.  glands  neck  left. 
Chronic  tonsillitis.  (Local  curet¬ 
tage  of  sinus  on  left  side  neck.) 

None. 

Nov.,  1914.  Sinus  healed  6  months  after  tonsillectomy;  mass  of  glands  on  left 
much  smaller.  Has  gained  12  pounds.  Has  had  no  colds  or  sore  throats 
since  operation. 

Dec.,  1915.  No  palpable  enlarged  glands  on  left  side  neck.  No  colds  since 
operation.  Is  still  under  weight  about  15  pounds. 

June,  1916.  After  a  coryza  and  pharyngitis  glands  left  side  neck  again  en¬ 
larged;  sinus  reopened.  Excision  glands  neck.  Lungs  as  before. 

b. :  76%. 

o  general  glandular  enlargement, 
ungs:  Normal  on  perc.  and  ausc. 
eart:  Normal, 
rine:  Normal. 

98 

Dec.,  1913.  Frequent  colds.  Chronic 
tonsillitis.  Frequent  attacks  laryn¬ 
gitis.  (Nasal  operation  also.) 

None. 

Dec.,  1915  (2  yeara  after  operation).  Has  been  studying  in  post-graduate 
work  since  operation;  no  symptoms  of  pulmonary  or  glandular  Tbc. 
General  health  good.  Lungs  normal. 

0  general  glandular  enlargement, 
ungs:  Normal  on  perc.  and  ausc. 
eart:  Systolic  murmur  transmitted 
to  axilla  and  back, 
rine:  Trace  albumin, 
ew  W.  B.  C. ;  no  easts. 

98.6 

May,  1914.  Tbc.  glands  neck  right. 
Frequent  attacks  tonsillitis.  Mitral 
insufficiency.  (Excision  tbc.  glands 
neck  on  right  side.) 

None. 

Feb.,  1916  (nearly  2  years  after  operation).  Had  an  attack  of  pleurisy  in 
Dec.,  1915.  Two  enlarged  glands  (tuberculous)  at  angle  of  jaw  on  left, 
and  a  recurrence  about  mid-way  the  sternomastoid  on  the  right.  Throat 
looks  normal;  nasopharynx  normal;  nose  and  ears  normal. 

o  general  glandular  enlargement, 
ungs:  Normal  on  perc.  and  ausc. 
eart:  Normal, 
idneys:  Normal. 

99.2 

June,  1914.  Enlarged  glands  neck. 
History  tonsillitis. 

None. 

Feb.,  1916.  Glands  at  angle  of  jaw  on  left  are  not  palpable;  still  enlarged 
at  angle  of  jaw  on  right,  measures  2x3  cm.  General  health  good. 
Lungs  clear  on  perc.  and  ausc.  Temperature  normal. 
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TABLE  I.— SUMMARY  OP  CASES  OF  TUBERCULOSIS  OF  THE  TONSILS  OR  ADENOIDS 
IV.  Cases  between  16  and  25  Years  of  Age. — Continued. 


Name. 
Surg.  No. 
Sex. 


Race. 


Age. 


Occupation. 


Special  Examination. 

Microscopical  Examination. 

Tonsils,  Adenoids,  Teeth,  Nose, 

Tbc. 

Tbc.  1  Tbc. 

Ears. 

R.  Tonsil. 

L.  Tonsil.  Adenoids. 

Glands. 

Size,  Situation,  Character. 


History. 


N.  S. 
35504. 
Female. 
39. 


H.  C. 
36205. 
Female. 
40. 


W 


C 


23 


Factory  work. 


Tonsils:  Small;  adherent  to 
pillars,  especially  right. 
Adenoids:  Very  small  amount. 
Teeth:  Carious;  alveolar  in¬ 
fections. 

Nose:  Normal. 

Ears:  Normal. 


18 


Maid. 


Tonsils:  Slightly  enlarged;  ad¬ 
herent  to  pillars. 

Adenoids:  Not  enlarged. 

Teeth :  Carious. 

Nose:  Normal. 

Ears:  Normal. 


+  0 


0  + 


F.  W. 
38659. 
Female. 
41. 


A.  H. 
38740. 
Female. 
42. 


F.  W. 
31348. 
Male. 
43. 


C 


w 


w 


19 


22 


29 


Maid. 


Factory. 


Manufacturer. 


Tonsils:  Right  larger  than 

left.  Both  embedded  and  ad¬ 
herent  to  pillars. 

Adenoids:  Enlarged. 

Teeth :  Pyorrhcea ;  caries. 

Ears:  Chronic  catarrhal  otitis 
media. 

Nose:  Hypert.  inf.  turb. 

Tonsils:  Right  larger  than 

left;  both  embedded  and  ad¬ 
herent  to  pillars. 

Adenoids:  Enlarged. 

Teeth:  Caries. 

Ears:  Normal. 

Nose:  Hypert.  middle  and  inf. 
turbinates. 

Tonsils:  Enlarged;  densely  ad- 

I  herent  to  pillars. 

Adenoids:  Enlarged. 

Nose:  Hypert.  inf.  turb.  left. 

Ears:  Normal. 

Teeth:  Good. 

Marked  iritis. 


0 


0 


0 


(- 


0 


0 


J.  M. 
34742. 
Female. 
44. 


W 


27 


Housework. 


Tonsils:  Not  enlarged;  adher¬ 
ent  to  pillars. 

Adenoids:  Not  enlarged. 

Ears:  Normal. 

Nose:  Hypert.  inf.  turb. 

Teeth:  Good. 


+ 


+ 


0 


+ 


Mass  of  glands  at  angle  jaw  on 
right;  fluctuate;  not  tender; 
marked  periadenitis.  Definitely 
enlarged,  hard,  discrete  glands 
on  left  and  in  both  posterior  tri¬ 
angles. 


Glands  of  neck  not  enlarged.  Few 
palpable  glands  in  submaxillary 
triangle;  due  to  teeth. 


Mass  glands  angle  jaw  left  6x4 
cm.;  matted  together;  fluctuate. 
Tbc.  glands,  right,  have  been  re¬ 
moved. 


Tbc.  glands  neck  on  right  re¬ 
moved  5  years  ago.  At  present 
glands  at  angle  jaw  on  each  side 
1x2  cm.  in  diameter;  slight! v 
matted  together;  not  adherent  to 
skin;  hard. 


Enlarged  glands  at  angle  jaw  o 
right  first  noted  4  months  ag 
following  typhoid  fever.  Neve 
pained.  Have  gradually  increase 
in  size.  No  history  of  Tbc.  i 
family.  No  history  tonsillitis 
no  cough. 

Chief  complaint  is  pain  and  stifl 
ness  of  joints.  Began  about  on 
month  after  attack  acute  tonsil 
litis  in  July,  1914.  Since  thi 
time  has  walked  with  cane.  Als 
shortness  of  breath  on  exertion 
Frequent  attacks  tonsillitis.  Ha 
been  in  hospital  on  two  previou 
occasions  for  treatment  of  joints 
Attacks  “  fluttering  of  heart.” 

Frequent  attacks  tonsillitis.  Give 
no  history  of  cough,  sweating  a 
night  or  loss  of  weight.  Tbc 
glands  have  been  removed  o: 
right ;  recently  glands  on  lef 
have  rapidly  enlarged.  No  his 
tory  pleurisy. 

Frequent  tonsillitis.  History  night 
sweats,  but  no  chronic  cough 
Glands  neck  at  times  becomi 
greatly  enlarged  and  then  al 
most  completely  disappear. 


+ 


0 


Has  had  two  operations  for  tbc. 
glands  neck.  At  present  recur¬ 
rence  in  anterior  triangle  on  left, 
and  posterior  triangle  on  right. 
On  left  mass  at  angle  jaw  typi¬ 
cal  tbc.  glands. 


Enlarged  glands  at  angle  of  jaw  on 
both  sides.  Not  adherent;  freely 
movable;  measure  2x3  cm.  on 
both  sides. 


Onset  enlarged  glands  about  5  year: 
ago.  Operation  on  right  4  year: 
ago;  on  left  3%  years  ago.  Foi 
past  3  months  has  had  doubh 
iritis.  No  symptoms  of  pul 
monary  lesion  at  present.  Mothei 
died  Tbc.  when  patient  was  l. 
years  of  age.  Had  right  pleura 
effusion  at  14  years  of  age.  Haj 
fever  for  years.  Frequent  attack: 
tonsillitis. 

No  history  of  Tbc.  in  family.  Chie' 
complaint  is  frequent  sort 
throats;  almost  constantly  foi 
past  3  months.  Had  not  noticec 
enlarged  glands  neck.  General 
health  good.  No  cough. 


L.  R. 

35203. 

Male. 

45. 


W 


o.  s. 

35291. 

Male. 

46. 


W 


31  Merchant. 


34  Laborer. 


Tonsils:  Both  enlarged;  left  0 
beyond  mid-line. 

Adenoids:  Large  mass. 

Ears:  Normal. 

Teeth:  Good. 

Nose:  Normal. 


+ 


0 


Tonsils:  Slightly  enlarged;  ad¬ 
herent  ;  chronically  infected. 
Adenoids:  Small  amount. 
Teeth:  Pyorrhea. 

Ears:  Normal. 

Nose:  Hypert.  inf.  turbinates; 
deflected  septum. 


+ 


0 


Very  stout  man.  No  glands 
palpable. 


A  chain  of  slightly  enlarged  tender 
glands  in  both  anterior  and  pos¬ 
terior  triangles.  At  angles  of 
jaw  measure  3x2  cm. ;  no  peria¬ 
denitis;  movable. 


No  history  Tbc.  in  family.  Measles, 
mumps,  pertussis,  varicella,  ty¬ 
phoid  fever.  Chief  complaint  is: 
Chronic  hacking  cough;  febrile 
attacks  at  irregular  intervals; 
digestive  disturbances;  and  rheu¬ 
matism.  Frequent  attacks  tonsil¬ 
litis. 

No  history  of  Tbc.  in  family. 
Complains  of  nasal  obstruction; 
catarrhal  discharge  into  throat; 
almost  constant  sore  throat  for 
past  2  months.  Frequent  attacks 
tonsillitis.  Frequent  attacks 
laryngitis. 


TABLE  II— ARTHRITIS  GROUP.  REMOVAL  OF  TONSILS  AND  ADENOIDS  FOR  INFECTIOUS  ARTHRITIS 


Name. 

Surg.  No. 

Sex. 

Race. 

Age. 

Occupation. 

History. 

Heart  Lesion. 

Special  Examination. 

G.  B. 
29157. 
Female. 


W 


26 


Nurse. 


F.  N. 
29950. 
Male. 


W 


24 


Farmer. 


M.  B. 
29965. 
Female. 


W 


25 


Nurse. 


Tonsillitis  every  winter  for  several  years.  Complains  of 
stiffness  in  practically  all  joints,  but  elbows  and  ankles 
are  particularly  stiff  and  painful.  Onset  joint  trouble 
insidious;  no  history  of  swelling  or  redness  of  joints 
This  was  history  given  in  1912.  In  1914  had  severe 
attack  tonsillitis  with  albumin  and  blood  in  urine;  flare 
up  of  arthritis  in  all  joints. 


No  history  tonsillitis.  Onset  iy2  year  ago  left  foot, 
ankle,  right  hip.  Bony  exostosis  on  os  calcis  left. 


Frequent  tonsillitis,  but  without  constitutional  symptoms 
until  last  attack  1  month  ago;  this  was  followed  by 
stiffness  and  pain  in  both  knees,  and  the  artic.  of  jaw 
on  right.  Has  difficulty  in  walking  or  eating.  Onset 
of  joint  symptoms  about  1  week  after  tonsillitis. 


None. 


None. 


None. 


Tonsils:  Enlarged;  adherent  to  pillars. 

Nose:  Normal. 

Sinuses:  Not  infected. 

Ears:  Normal. 

Nasopharynx:  Small  amount  adenoid  tissue; 

chronically  infected. 

Teeth :  Good. 

Cervical  glands:  Enlarged  at  angles  jaw  and 
in  posterior  triangles. 

Tonsils:  Enlarged. 

Adenoids:  Small. 

Sinuses:  Clear. 

Teeth :  Good. 

Cervical  glands:  Enlarged  at  angles  jaw. 
Tonsils:  Slightly  enlarged;  very  adherent  to 
pillars. 

Nose:  Normal  aside  from  hypert.  inf.  turb. 
Ears :  Normal. 

Sinuses:  Not  infected. 

Teeth :  Good. 


Nasopharynx :  Chronically  infected;  discharge. 
Cervical  glands:  Enlarged;  tender. 


Temp.  (Mouth) 
on  Day  Before 
Operation.  ■ 
0  F. 


98.6 


99 


January,  1917.] 
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WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL.— Continued. 

IV.  Cases  between  16  and  25  Years  of  Age. — Continued. 


General  Physical  Examination. 

Temp.  (Mouth) 
on  Day  Before 

Date  and  Indication  for  Operation. 

Post-operative 

Tuberculin  Test. 

Operation. 

°  F. 

Tonsillectomy. 

Complications. 

Subsequent  Examination. 


No  general  glandular  enlargement. 
Lungs:  Normal  on  perc.  and  ausc. 

I  Heart:  Normal. 

Urine:  Normal. 

Calmette  1%  positive. 

W.  B.  C.:  12,000. 

|Hb.:  92%. 


98 


Oct.,  1914.  Tbc.  glands  neck  right. 
(Incision  and  curettage  tbc.  glands 
on  right.)  Tuberculin  treatment  ad¬ 
vised.  Referred  to  dentist. 


None. 


July,  1915  (9  months  after  operation).  Has  not  been  returning  for  tuberculin 
treatment.  Large  mass  tbc.  glands  on  right  side  neck  discharging  in 
two  places.  On  the  left  only  one  small  gland  is  palpable.  Teeth  poor; 
has  not  been  to  dental  clinic.  Throat  looks  normal  with  the  exception 
of  a  granular  pharyngitis.  Lungs:  Slight  impairment  at  right  apex; 
few  rftles  after  coughing.  X-ray  chest  (30904)  shows  marked  infiltration 
of  both  lungs;  shadow  at  right  of  sternum,  possibly  enlarged  glands. 


Lungs:  Clear  on  perc.  and  ausc. 
Heart:  Enlarged  to  left;  def.  mitral 
insufficiency. 

W.  B.  C. :  10,700. 

Hb. :  79%. 

Urine:  Normal. 


98.6 


Jan.,  1915.  Infectious  arthritis.  Mitral 
insufficiency. 


None. 


June,  1915  (6  months  after  operation).  No  symptoms  of  Tbc.  Glands  not 
enlarged.  Lungs  clear  on  perc.  and  ausc.  Temperature  normal.  The 
joints  gradually  improved,  and  for  two  months  have  been  normal.  Throat 
looks  normal.  Pulse  regular;  heart  measures  11.5  cm.  to  left  and  4  cm. 
to  right.  Definite  mitral  insufficiency.  Liver  not  enlarged.  No  longer 
has  attacks  of  tachycardia. 


General  glandular  enlargement. 

Heart :  Normal. 

Lungs:  Thickened  pleura;  sputum 

negative. 

Urine:  Normal. 

Wassermann:  Positive. 

Calmette  1%  negative. 

Calmette  5%  doubtful. 

General  glandular  enlargement. 

Heart:  Normal. 

Lungs :  Clear  on  perc.  and  ausc. 
Urine:  Normal. 


99.1 


Dec.,  1915.  Chronic  tonsillitis.  Cervi¬ 
cal  adenitis  Tbc.  (Extraction 
carious  teeth.  Treatment  for  lues.) 


None. 


Aug.,  1916.  General  condition  poor.  Now  evidence  of  active  tuberculosis  at 
left  apex.  Sinus  just  above  clavicle  on  left  from  mass  of  tuberculous 
glands.  Wassermann  still  positive.  Temperature  98°  F. 


98.9 


Jan.,  1916.  Chronic  tonsillitis.  Cervi¬ 
cal  adenitis.  (Extraction  carious 
teeth.) 


Sept.,  1916.  General  health  good.  Temperature  98.7°  F. ;  pulse  88;  weight 
135  pounds.  Is  3  months  pregnant.  Cervical  glands  smaller  than  at 
time  of  operation;  hard,  freely  movable.  Lungs  clear  on  physical  ex¬ 
amination.  Skin  test  positive.  At  present  has  an  acute  antrum  infection 
on  right. 


No  general  glandular  enlargement. 
Lungs:  Impaired  percussion  note  over 
right  lower  back;  no  riles. 

X-ray:  Thickened  pleura  right  upper 
lobe.  Infiltration  both  lungs. 

Tbc.  skin  test:  Positive. 

Heart:  Normal. 

Kidneys:  Normal. 


99 


Jan.,  1913.  Tbc.  glands  neck.  Recur¬ 
rent  after  operation.  (Incision  and 
drainage  tbc.  abscess  neck  left.) 


None. 


July,  1913.  Glands  on  left  again  enlarged  and  now  discharging.  One  eye  still 
inflamed.  Has  been  taking  tuberculin  treatment. 

Jan.,  1916.  Glands  on  left  almost  entirely  disappeared;  on  right  are  barely 
palpable.  Eyes  not  normal,  but  much  improved.  Still  takes  occasional 
course  of  tuberculin. 


I  No  general  glandular  enlargement. 
Lungs:  Clear  on  perc.  and  ausc. 
Heart:  Normal. 

Urine :  Normal. 

Skin  test:  Positive. 

Calmette:  Positive. 


Lungs:  Clear  on  perc.  and  ausc. 
Heart:  Normal. 

Urine:  Normal. 


99.2 


June,  1914.  Frequent  attacks  tonsil¬ 
litis.  Enlarged  cervical  glands. 
(Nasal  operation  also.) 


99 


Sept.,  1914.  Frequent  attacks  tonsil¬ 
litis.  Infectious  arthritis.  (Re¬ 
moval  pigmented  mole  on  chest.) 


None. 


None. 


Nov.,  1914.  General  health  good;  no  cough;  no  sore  throat  since  operation. 
Glands  neck  not  palpable  on  either  side. 

Dec.,  1914.  Lungs:  Slight  impairment  at  right  apex;  few  rales  after 

coughing.  General  health  good.  Temperature  normal.  Is  working 

regularly.  Tbc.  skin  test  positive;  Calmette  1%  positive.  Throat  and 
nasopharynx  look  normal. 

July,  1916.  General  health  good  during  past  2  years;  working  regularly.  No 
sore  throats.  There  is  a  solitary  gland  at  angle  of  jaw  on  right  measuring 
3x4  cm. ;  hard,  movable,  not  tender.  Has  come  gradually  during  past 
7  or  8  months.  Condition  of  lungs  unchanged.  Temperature  normal. 
To  enter  hospital  for  removal  enlarged  gland  on  right. 

Oct.,  1916.  Caseous  glands  at  angle  jaw  on  right  removed.  To  have 

tuberculin  treatment. 

Jan.,  1916.  In  perfect  health.  Since  discovery  of  tbc.  tonsils  has  had 
repeated  examinations  of  lungs  and  sputum;  always  negative.  No 
palpable  glands.  No  febrile  attacks  and  no  arthritis  during  past  year. 
Temperature  normal. 

Sept.,  1916.  No  glandular  enlargement.  No  symptoms  of  pulmonary  or 
glandular  tuberculosis.  General  health  excellent. 


Lungs:  Clear  on  perc.  and  ausc. 

Heart:  Normal. 

Urine:  Normal. 

No  general  glandular  enlargement. 


99 


Sept.,  1914.  Enlarged  cervical  glands. 
Frequent  tonsillitis.  Frequent  laryn¬ 
gitis.  (Nasal  operation  also.)  (Re¬ 
ferred  to  dentist.) 


Nov.,  1915  (over  1  year  after  operation).  General  health  excellent.  No  sore 
throat  or  laryngitis  since  operation.  Teeth  are  in  good  condition.  Glands 
neck  barely  palpable  on  both  sides;  not  tender.  Throat,  nasopharynx  and 
nose  look  normal.  Lungs:  No  definite  changes  on  physical  examination. 

Oct.,  1916.  Has  a  definite  pulmonary  tuberculosis;  sent  to  a  sanatorium  for 
treatment.  Throat  looks  normal.  Glands:  Just  palpable  at  angle  jaw. 


WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL. 


General  Physical  Examination. 

Date  and  Indication  for  Operation. 

Post-operative 

Subsequent  Examination. 

Tonsillectomy. 

Complications. 

No  general  glandular  enlargement. 

Lungs:  Clear  on  perc.  and  ausc. 

Sept.,  1915.  Frequent  tonsillitis.  Arthritis 
infections.  Renal  lesion.  (Was  first  ad¬ 
mitted  in  Jan.,  1912,  complaining  of 
arthritis;  refused  operation  at  this  time.) 

None. 

July,  1916.  The  stiffness  and  pain  in  joints  has  all  cleared  up;  had  one  severe 
coryza  and  pharyngitis  last  winter  without  any  associated  joint  symptoms. 
Urine:  Normal. 

Urine:  (in  1912),  normal;  (in  1914), 

albumin;  blood;  no  casts. 

Joints:  Periarticular  thickening;  no  red- 

ness;  no  fluid  in  capsule. 

X-rav:  Only  periarticular  changes. 

June,  1915.  Writes  that  joints  began  to  improve  after  tonsil  operation  and 
“  for  the  past  2  years  have  been  normal.” 

General  glandular  enlargement. 

Heart  and  lungs:  Normal. 

May,  1912.  Chronic  tonsillitis.  Arthritis. 

None. 

Secondary  anaemia;  no  leucocytosis. 

W.  B.  C.:  5500. 

Feb.  1916  (nearly  4  years  since  tonsillectomy).  No  joint  symptoms  of  any 
kind  for  the  past  3  years.  General  health  excellent.  Has  had  only  one 
severe  coryza  in  past  4  years.  Cervical  glands  not  palpable  on  either 

Hb.:  75%. 

Slight  general  glandular  enlargement. 
Lungs:  Normal. 

May,  1912.  Frequent  tonsillitis.  Arthritis 
infections.  (Nasal  operation  also.) 

None. 

Heart:  Normal. 

Urine:  Normal. 

Joints:  No  redness;  no  fluid;  periarticular 

side;  no  general  glandular  enlargement. 

infiltration. 
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TABLE  II—  ARTHRITIS  GROUP.  REMOVAL  OF  TONSILS  AND  ADENOIDS  FOR  INFECTIOUS  ARTHRITIS 


Name. 

Surg.  No. 

Race. 

Age. 

Occupation. 

History. 

Heart  Lesion. 

Special  Examination. 

Sex. 

1 

|  Temp.  (Mouth) 
on  Day  Before 
Operation. 

°  F. 


S.  D. 
29998. 
Female. 


W 


35 


Housewife. 


Frequent  attacks  tonsillitis  since  childhood,  but  no  ar 
thritis  until  2  months  ago.  Onset  with  sore  throat, 
fever,  chill,  anorexia,  constipation  and  polyarthritis. 


None. 


Tonsils:  Very  large;  crypts  filled  with  muco 
purulent  material. 

Nose:  Normal.  Sinuses  not  infected. 

Kars:  Normal. 

Teeth :  Carious ;  pyorrhea. 

Nasopharynx:  Small  amount  adenoids. 
Cervical  glands:  Enlarged;  tender. 


100 


H.  D. 
31131. 
Male. 


W 


23 


Student. 


History  frequent  sore  throats;  never  any  joint  symptoms 
till  Oct.,  1912.  Followed  severe  tonsillitis  at  this  time 
with  stiffness  in  all  joints;  the  shoulders,  knees  and 
feet  were  more  involved  than  other  joints.  These  joint 
symptoms  first  came  on  about  two  weeks  after  tonsil¬ 
litis;  slowly  subsided.  In  Dec.,  1912,  had  very  acute 
attack  polyarthritis;  was  unable  to  move  without  pain. 
Temperature  99-103°. 


None. 


Tonsils:  Enlarged;  adherent  to  pillars. 

Teeth:  Good  condition. 

Nose:  Normal;  no  sinus  infection. 

Ears :  Normal. 

Nasopharynx:  Small  amount  adenoids; 

chronically  infected. 

Cervical  glands:  Enlarged;  soft;  tender  in 
both  anterior  and  posterior  triangles. 


98.6 


K.  K. 
31862. 
Male. 


L.  C. 
31970. 
Female. 


C.  O. 
32697. 
Male. 


C.  H. 
32981. 
Male. 


U.  P. 
33149. 
Female. 


W 


31 


Golf 


instructor. 


After  getting  wet  about  one  year  ago  had  first  attack 
tonsillitis  that  he  remembers  since  childhood.  Follow¬ 
ing  this  had  pain  and  stiffness  in  shoulders.  For  past 
6  months  almost  constant  sore  throat;  shoulders  and 
fingers  now  very  stiff  and  painful;  other  joints  not  in¬ 
volved.  Gonorrhea  4  months  ago;  was  treated. 


None. 


W 


37 


Housewife. 


Sore  throats  or  colds  are  infrequent.  Onset  polyarthritis 
7  or  8  weeks  ago;  pain  and  swelling,  but  no  redness,  in 
knees,  shoulders,  wrists,  elbows  and  fingers  of  both 
hands. .  Thinks  she  has  had  no  fever.  Since  onset 
arthritis  has  had  an  attack  tonsillitis.  Frontal  headache 
attacks  for  years.  Discharge  in  nasopharynx  for  years. 


None. 


W  6 


Frequent  sore  throat.  A  diffuse  erythematous  rash  for 
past  6  months.  Pain  and  stiffness  in  all  joints;  never 
any  joint  swelling  or  redness.  Frequent  elevation  of 
temperature  to  103. 


None. 


W 


27 


Blacksmith. 


Infrequent  sore  throat  and  coryza.  Onset  1  year  ago  with 
pain  in  left  ankle;  then  became  swollen.'  Other  joints 
were  successively  involved,  walks  with  difficulty.  Un¬ 
able  to  work.  No  digestive  disturbances.  No  history 
lues  or  tripper. 


None. 


W 


13 


School. 


Frequent  tonsillitis;  nasal  discharge.  Stiffness  of  cervical 
and  dorsal  spine,  hips,  knees,  fingers.  Onset  gradual 
several  years  ago.  Was  always  frail  and  underdeveloped. 


None. 


Tonsils:  Small;  adherent  to  pillars;  much 
scar  tissue. 

Teeth:  Poor;  many  carious. 

Nose:  Normal;  sinuses  not  infected. 

Nasopharynx:  Chronically  infected  adenoids; 
discharge. 

Ears:  Normal. 

Cervical  glands:  Enlarged  in  anterior  and 
posterior  triangles. 

Tonsils:  Enlarged;  adherent;  purulent  mate¬ 
rial  in  some  crypts. 

Nose:  Hypert.  both  inf.  and  left  mid.  turb.- 
large  septal  spur  left.  Ethmoiditis. 

Ears:  Chronic  catarrhal  otitis  media  double. 

Teeth:  Many  carious. 

Nasopharynx:  Chronically  infected;  discharge 
from  nose. 

Cervical  glands:  Enlarged  on  right;  just 

palpable  in  other  triangles. 

Tonsils:  Large;  adherent. 

Nose:  Discharge  due  to  adenoids;  otherwise 
normal. 

X-ray:  Sinuses  clear. 

Ears:  Normal. 

Nasopharynx:  Small  amount  adenoid;  in¬ 

fected;  chronic  discharge. 

Teeth :  Carious. 

Cervical  glands:  Enlarged  in  all  triangles. 

Tonsils:  Small;  adherent;  probably  infected 
secondarily  by  teeth. 

Nose:  Hypert.  inf.  turb.;  no  sinus  infection. 

Teeth — X-ray:  Abscess  at  root  wisdom  tooth. 
Extensive  pyorrhea. 

Nasopharynx:  Small  amount  adenoid  tissue. 

Ears:  Normal. 

Cervical  glands:  Barely  palpable. 

Tonsils:  Not  enlarged;  adherent  to  pillars. 

Nose:  Discharge  due  to  adenoids;  no  sinusitis. 

Ears:  Drums  intact;  hearing  good. 

Nasopharynx :  Infected  adenoids. 

Cervical  glands:  Enlarged;  hard— in  all  tri¬ 
angles. 

Teeth :  Good. 


98.6 


98.2 


98.2 


99 


99 


L.  S. 
33278. 
Female. 


R.  C. 
33657. 
Female. 


R.  H. 
34716. 
Male. 


G.  D. 
34731. 
F  emale. 


W 


W 


W 


W 


9 


32 


29 


25 


School. 


Housewife. 


Student. 


Housewife. 


No  history  sore  throat  or  frequent  colds.  Not  a  mouth-  Mitral 
breather.  Swollen  ankles,  wrists,  small  joints  fingers,  insufficiency, 
and  stiff  spine  for  18  months.  Onset  gradual.  No  fever. 

Marked  muscular  wasting. 


Repeated  attacks  quinsy.  Arthritis  began  4  years  ago  in 
arms  following  tonsillitis;  involved  knees,'  elbows  and 
fingers  6  months  later.  Discharge  in  nasopharynx. 
Hay  fever  for  10  years. 


None. 


Frequent  attacks  pharyngitis  during  latter  part  1913. 
In  Dec.,  1913,  had  a  severe  attack  tonsillitis;  two  weeks 
later  first  joint  symptoms.  First  left  ankle,  then  right 
ankle  and  fingers.  Slight  swelling;  stiffness;  pain  on 
motion. 


None. 


No  severe  tonsillitis  attack  for  many  years,  but  dryness, 
slight  pain  on  swallowing  and  uncomfortable  sensations 
in  throat  in  A.  M.  for  several  months.  For  the  past 
6  months  pain  and  stiffness  in  neck,  both  feet,  the 
right  shoulder  and  left  ankle.  Never  swollen  or  red; 
painful  to  walk.  Complains  enlargement,  and  at  times, 
painful  glands  in  neck. 


None. 


Tonsils:  Small;  embedded;  adherent  to 

pillars;  chronic  pharyngitis. 

Teeth:  Fairly  good;  some  caries. 

Ears:  Normal. 

Nose:  Discharge  from  adenoids;  otherwise 

normal. 

Nasopharynx:  Infected  adenoids;  discharge. 

Cervical  glands:  Very  large  in  both  anterior 
and  posterior  triangles. 

Tonsils:  Enlarged;  much  scarring  due  to 
quinsies. 

Nose:  Ethmoiditis  and  antrum  infection  left. 

Teeth:  No  root  infection  (X-ray). 

Nasopharynx:  Chronically  infected  adenoids. 

Ears:  Normal. 

Cervical  glands:  Enlarged  at  angles  jaw; 
just  palpable  in  posterior  triangles. 

Tonsils:  Both  small;  densely  adherent; 

fibrous;  marked  hypertrophic  pharyngitis. 

Nose:  Hypert.  inf.  turb.  right;  sinuses  clear. 

Ears:  Normal. 

Teeth :  Good. 

Nasopharynx:  Chronically  infected  adenoids; 
discharge. 

Cervical  glands:  Enlarged  and  tender  in  an¬ 
terior  triangles,  especially  on  left;  chain  of 
slightly  enlarged  glands  in  each  posterior 
triangle. 

Tonsils:  Small;  densely  adherent  to  pillars. 

Nose:  Septal  deviation  to  right.  Sinuses 
clear. 


99.3 


98.4 


99 


Ears:  Normal. 

Teeth:  Good. 

Nasopharynx:  Very  small  amount  adenoid. 
Cervical  glands:  Enlarged  at  angle  jaw  on 
both  sides;  measure  about  3x5  cm.  Smaller 
glands  in  posterior  triangles. 
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WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL.— Continued. 


General  Physical  Examination. 


ungs:  Normal. 

leart:  Soft  systolic  blow  at  apex;  not 
transmitted  to  axilla;  not  enlarged, 
'lood  culture:  Negative, 
rine:  Normal. 

oints:  Fingers,  knees,  ankles  swollen; 
not  red;  very  painful  on  motion.  Unable 
to  walk  for  2  months, 
leneral  glandular  enlargement. 
iungs:  Normal. 

leart:  Soft  systolic  blow  at  apex;  not 
transmitted, 
ilood  culture  negative, 
trine:  Normal. 

oints:  Very  painful  on  slight  motion; 
knees  are  much  swollen.  (  Was  brought 
to  hospital  in  ambulance.) 

Irethra:  Normal. 

B.  C.:  15,000. 

Ib.:  75%. 

light  general  glandular  enlargement, 
.ungs :  Normal, 
leart :  Normal, 
trine;  Normal. 

trethra:  Negative  for  gonococcus, 
oints:  No  swelling;  limitation  of  motion; 
pain  on  motion. 

1-ra.v:  Only  periarticular  changes. 


Date  and  Indication  for  Operation. 
Tonsillectomy. 


June,  1912.  Frequent  tonsillitis.  Arthritis, 
infectious.  (Extraction  carious  teeth.) 


Dec.,  1912.  Frequent  tonsillitis.  Arthritis, 
infectious. 


April,  1913.  Chronic  tonsillitis.  Chronic 
nasopharyngitis.  Arthritis,  infectious. 
(Referred  to  dentist.) 


Post-operative 

Complications. 


None. 


Bleeding  on  3d 
again  on  4th 
after  operation. 


None. 


Subsequent  Examination. 


Aug.,  1915.  After  leaving  hospital  improvement  was  gradual.  About  6 
months  after  operation  all  joint  symptoms  had  disappeared,  and  have 
never  recurred.  No  sore  throat  since  operation.  General  health  good. 
Cervical  glands  not  palpable  on  either  side  in  anterior  triangle ;  few 
small  glands  in  posterior  triangles.  Teeth:  In  poor  condition.  Throat 
and  nasopharynx  look^  normal  with  exception  of  a  chronic  hypertrophic 
pharyngitis.  Nose:  Normal.  Heart:  Normal  in  size;  sounds  clear. 

and  Jan. ,  1913.  Joints  rapidly  cleared  up  after  leaving  hospital.  Can  now  walk 
day  without  pain;  still  some  stiffness  and  swelling. 

Dec.,  1915  (3  years  after  operation).  Joints  have  been  normal  for  past  2% 
years.  Has  had  no  sore  throats.  Glands  neck,  axillae,  groins,  not  enlarged. 
Throat  looks  normal  aside  from  hypertrophic  pharyngitis  (smoking). 


May,  1913.  No  improvement  in  joint  condition.  Glands  neck  still  enlarged. 
April,  1914.  Recurrence  of  stiffness  and  pain  in  shoulders  and  fingers  in 
Jan.,  1914;  cleared  up  after  3  weks;  now  normal.  Before  this  attack 
joints  had  been  normal  for  6  months.  Cervical  glands  not  palpable. 
Teeth  in  good  shape. 

June,  1915.  Joints  all  perfectly  normal  for  over  a  year.  Has  recently  won 
the  golf  championship  for  Canada. 


o  general  glandular  enlargement, 
leart:  Normal. 

,ungs:  Impairment  behind  over  left  apex; 
rales. 

putum:  No  Tbc.  bacilli. 

'rine:  Albumin  trace;  R.  B.  C.  and 
W.  B.  C. ;  no  casts. 
f.  B.  C. :  14,000 
ib.:  78%. 

o  gonococci  found. 

larked  general  glandular  enlargement, 
[eart  and  lungs:  Normal, 
frine:  Normal. 

7.  B.  C.:  12,000. 
pleen :  Palpable. 

Culture  from  tonsils  after  excision — strep¬ 
tococcus.) 


April,  1913.  Chronic  tonsillitis.  Infectious 
arthritis.  Ethmoiditis.  (Also  nasal  op¬ 
eration  and  referred  to  dentist.) 


Aug.,  1913.  Erythema  multiforme.  Pain 
and  stiffness  joints.  Elevated  tempera¬ 
ture  two  or  three  times  a  week  to  103°  F. 
Frequent  tonsillitis.  (Extraction  carious 
teeth.) 


None. 


None. 


Aug.,  1915  (over  2  years  after  operation).  The  pain  and  stiffness  in  knees  and 
shoulders  have  entirely  cleared  up;  still  has  occasional  swelling  and 
stiffness  of  elbows.  All  other  joints  normal.  No  new  joints  were  in¬ 
volved  after  the  operation  on  tonsils  and  nose.  The  improvement  in  con¬ 
dition  of  joints  was  very  gradual;  no  symptoms  in  knees  and  shoulders 
for  1  year.  Glands:  Not  palpable  in  either  anterior  or  posterior  tri¬ 
angles.  Teeth:  In  good  condition.  Throat:  Normal;  no  pharyngitis; 
no  discharge  from  nose.  Nose:  Good  breathing  space;  no  discharge;  no 
polypi.  Headaches  much  less  frequent  and  less  severe. 

Aug.,  1915  (2  years  after  operation).  History  is  that  child  has  been  entirely 
well  since  tonsillectomy.  No  recurrence  of  erythema,  rheumatism,  tonsil¬ 
litis  or  elevation  of  temperature.  Glands:  Left  anterior  cervical  triangle 
about  %  cm.  in  diameter;  just  felt  in  other  triangles;  just  palpable  in 
axillae  and  groin.  Spleen:  Not  palpable.  Teeth:  Several  carious.  Nose, 
ears,  throat,  all  look  normal. 


o  general  glandular  enlargement. 

[eart  and  lungs:  Normal. 

Trine:  Normal. 

B.  C. :  4,600,000. 

7.  B.  C. :  7000. 

!b.:  90%. 
o  gonococci  found. 

Jassermann:  Negative. 

light  general  glandular  enlargement. 

[eart  and  lungs:  Normal, 
frine :  Normal. 

7.  B.  C. :  7000. 
ib.:  95%. 
o  urethritis. 

oints:  X-ray  shows  some  new  bone  forma¬ 
tion  d.  spine,  and  around  affected  joints, 
/eight:  50  pounds. 

larked  general  glandular  enlargement, 
pleen  palpable — enlarged, 
mngs:  Clear  on  perc.  and  ausc. 
frine:  Normal. 

Culture  from  tonsils  after  removal — 
staphylococci.) 


Oct.,  1913.  Infectious  arthritis.  (Extrac¬ 
tion  abscessed  tooth;  referred  for  treat¬ 
ment  pyorrhea;  nasal  operation.) 


Oct.,  1913.  Frequent  tonsillitis.  Cervical 
adenitis.  Infectious  arthritis. 


Nov.,  1913.  Infected  tonsils.  Infected 
adenoids.  General  adenitis.  Arthritis. 


None. 


None. 


None. 


[lands  in  groin  and  axillae  enlarged, 
leart  and  lungs:  Normal. 

Trine:  Normal. 

To  urethritis. 

7.  B.  C. :  8000. 

Ib. :  90%. 

Passermann:  Negative. 

light  general  glandular  enlargement, 
leart  and  lungs:  Normal. 

[fine:  Normal. 

Passermann :  Negative, 
io  urethritis. 


Jan.,  1914.  Chronic  tonsillitis.  Arthritis, 
infectious.  (Nasal  operation.) 


June,  1914.  Chronic  tonsillitis.  Arthritis, 
infectious. 


None. 


None. 


June,  1915.  Since  leaving  hospital  has  had  several  acute  attacks  poly¬ 
arthritis;  new  joints  have  become  involved;  spine  stiff.  Unable  to  work. 
Has  had  no  colds  or  sore  throats.  X-ray  teeth  shows  no  abscesses  at 
root;  still  has  pyorrhea.  Heart:  Normal. 

Nov.,  1916.  Much  improved  since  removal  of  all  teeth  about  two  years  ago. 
Works  regularly  as  machinist  for  past  1%  years.  Good  movement  in  all 
joints;  no  deformity.  Still  some  swelling  of  one  of  small  joints  index 
finger  left  hand.  Weight  144  pounds.  Nose  and  throat  look  normal. 
Heart  normal. 

June,  1915.  Has  gained  over  50  pounds  in  weight.  Joints  much  improved 
though  still  quite  stiff.  No  new  joints  involved.  Cervical  glands  not 
palpable.  General  health  better  than  ever  before. 


May,  1914.  Joints  improved;  right  hip  has  become  involved.  Glands  neck, 
groin,  axillae,  epitrochlears  enlarged.  Spleen  palpable. 

June,  1915.  No  pain  in  any  of  joints  at  present;  all  stiff.  Goes  to  school 
regularly  for  past  year.  Nose  and  throat  look  normal  aside  from  hyper¬ 
trophic  pharyngitis.  Glands  still  enlarged  though  smaller.  Teeth 
carious. 

Nov.,  1916.  Joints  still  stiff  at  times.  No  new  joints  involved.  Goes  to 
school  regularly. 

June,  1915.  Reports  no  improvement  in  condition  of  joints.  No  new  joints 
involved.  No  tonsillitis  or  colds  since  operation.  Still  some  nasal 
discharge.  (Advised  another  nasal  operation  for  ethmoiditis.) 


Nov.,  1915.  General  health  much  improved  since  removal  of  tonsils;  weighs 
15  pounds  more  than  ever  before.  One  attack  laryngitis  in  Jan.,  1915,  but 
otherwise  no  sore  throats  or  colds.  After  the  operation  the  joints 
gradually  improved,  but  it  was  6  months  before  the  stiffness  entirely 
disappeared;  since  Jan.,  1914,  have  been  entirely  normal.  No  new  joints 
were  ever  involved  after  the  tonsillectomy. 


leneral  glandular  enlargement.  June,  1914.  Chronic  tonsillitis.  Arthritis, 

leart  and  lungs:  Normal.  infectious. 

Trine:  Normal. 

Zassermann:  Negative. 

Io  urethritis.  Digestive  tract  normal, 
aside  from  constipation. 


None. 


July,  1915.  General  health  much  better  during  past  year.  No  general 
glandular  enlargement;  cervical  glands  not  palpable.  Throat  feels  normal. 
All  joints  have  been  normal  for  about  8  or  9  months.  Has  gained  15 
pounds  in  weight. 
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TABLE  II.- 

-ARTHRITIS  GROUP.  REMOVAL  OF  TONSILS  AND 

ADENOIDS 

FOR  INFECTIOUS  ARTHRITIS 

Name. 

Surg.  No. 
Sex. 

Race. 

Age. 

Occupation. 

History. 

Heart  Lesion. 

Special  Examination. 

Temp.  (Mouth) 
on  Day  Before 
Operation. 

'  F. 

R.  S. 

34733. 

Female. 

W 

27 

Student. 

Tonsillitis  2  years  ago  followed  by  arthritis  in  one  knee 
and  one  elbow.  No  swelling  but  tenderness  and  stiff¬ 
ness.  These  joints  have  never  entirely  returned  to 
normal.  Worse  following  cold  about  3  months  ago. 

None. 

Tonsils:  Small;  adherent,  particularly  on  rt. 
Nose:  Normal;  sinuses  clear. 

Ears:  Normal. 

Teeth :  Good. 

Nasopharynx:  Large  mass  adenoids. 

Cervical  glands:  Enlarged  at  angle  jaw  on 
right.  Measure  3x5  cm.  Slightly  enlarged 
on  left  and  in  posterior  triangles. 

99 

R.  A. 

34893. 

Female. 

W 

13 

School. 

Complains  of  almost  constant  “  cold  ”  in  head,  and 
frequent  sore  throat.  Headache  daily.  For  several 
months  has  had  swelling,  pain,  stifFness  in  left  ankle, 
right  arm  and  shoulder,  and  fingers. 

None. 

Tonsils:  Have  been  partially  removed;  re¬ 
mains  covered  with  scar  tissue. 

Nose:  Marked  septal  deflection  to  right;  evi¬ 
dence  of  ethmoiditis  on  right. 

Ears:  Normal. 

Teeth:  Very  bad  condition;  carious;  abscess. 

Nasopharynx:  Small  amount  adenoids;  chroni¬ 
cally  infected. 

Cervical  glands:  Much  enlarged  at  angle  jaw 
on  both  sides. 

99.4 

C.  B. 

35252. 

Female. 

W 

22 

Student. 

Sore  throat  and  colds  very  infrequent.  Arthritis  at 
intervals  all  her  life.  After  exposure  to  cold  6  months 
ago  joints  became  much  worse;  ankles,  knees,  fingers 
are  involved.  Swollen,  painful,  never  red.  No  history 
of  fever.  Onset  arthritis  insidious. 

None. 

Tonsils:  Very  small;  fibrous;  adherent  to 
pillars. 

Nose:  Hypert.  inf.  turb.  causing  obstruction. 
Sinuses  not  infected  (X-ray). 

Ears:  Normal. 

Teeth:  X-ray  shows  abscess  at  root  of  upper 
and  lower  incisors. 

Nasopharynx:  Discharge  from  nose  posteriorly; 
chronic  infection  adenoids. 

Cervical  glands:  Enlarged  (2x3  cm.)  at  angle 
jaw  on  right;  just  palpable  in  other  tri¬ 
angles. 

Tonsils:  Small,  fibrous,  adherent. 

Nose:  Hypert.  inf.  turb.;  otherwise  normal. 

Teeth:  All  removed. 

Ears:  Normal. 

Nasopharynx:  Infected  adenoids;  discharge 

from  posterior  nares. 

Cervical  glands:  Not  enlarged,  but  palpable 
in  all  triangles. 

98.2 

A.  C. 

35256. 

Female. 

w 

52 

Cleaner. 

Frequent  sore  throat  since  childhood;  quinsy.  Knees  and 
ankles  swollen  and  painful  for  1  year.  Unable  to  work 
most  of  time  on  account  of  difficulty  in  walking.  Re¬ 
ferred  from  Gynecological  Department. 

None. 

98 

W.  H.  H. 
35427. 

Male. 

w 

53 

Lawyer. 

History  freauent  tonsillitis  all  Ins  life.  Arthritis  began 
in  right  knee  4  years  ago;  swelling;  no  redness;  pain  on 
walking.  Joints  always  worse  after  every  coryza. 
Since  last  tonsillitis  1  month  ago  the  right  shoulder  is 
involved. 

None. 

Tonsils:  Small,  fibrous,  densely  adherent. 

Nose :  Inf.  turb.  greatly  hypert. ;  no  sinus 
infection. 

Ears:  Normal. 

Teeth:  Extensive  pyorrhea. 

Nasopharynx:  Discharge  from  posterior  nares. 

Cervical  glands:  Enlarged  and  tender  at 
angles  jaw,  especially  on  right.  Neck  is 
frequently  stiff. 

98.4 

M.  K. 

35836. 

Female. 

w 

23 

Housewife. 

Tonsillitis  once  or  twice  every  winter  for  years;  quinsy 
three  times.  For  3  years  has  had  pain,  stiffness,  swelling 
of  elbows,  knees  and  ankles.  No  history  rheumatic  fever. 

None. 

Tonsils:  Enlarged;  much  scar  tissue. 

Nose:  Normal. 

Teeth :  Good. 

Ears:  Normal. 

Nasopharynx:  Small  amount  adenoid. 

Cervical  glands:  Not  enlarged  but  palpable  at 
angles  of  jaws  and  posterior  triangles. 

99.2 

A.  G. 

33073. 

Female. 

0 

35 

Cook. 

Frequent  tonsillitis.  Almost  constant  sore  throat  for 
2  months.  Both  shoulders  stiff  and  painful.  Unable  to 
work. 

None. 

Tonsils:  Embedded;  small;  adherent. 

Adenoids:  Small;  infected. 

Teeth:  Good. 

Sinuses:  Not  infected. 

Cervical  glands:  Slightly  enlarged;  tender. 

98.2 

W.  S. 

33814. 

Male. 

w 

29 

Laborer. 

Frequent  tonsillitis  for  past  3  years;  with  each  attack 
has  pain  and  stiffness  in  practically  all  large  joints. 
Is  just  recovering  from  an  attack. 

None. 

Tonsils:  Left  larger  than  right;  both  adherent. 
Adenoids:  Small. 

Teeth :  Good. 

Sinuses:  Not  infected. 

Cervical  glands:  Enlarged;  especially  left. 

98 

H.  C. 

36143. 

Female. 

w 

16 

Clerk. 

Frequent  tonsillitis.  Arthritis  began  1  year  ago  in  knees 
and  ankles;  clears  up  and  recurs  with  every  cold. 
Severe  attack  1  month  ago. 

None. 

Tonsils:  Enlarged,  both  sides. 

Adenoids:  Small;  chronically  infected. 

Teeth:  Carious. 

Sinuses:  Not  infected. 

Cervical  glands:  Enlarged  and  tender  angles 

99.2 

L.  C. 

36637. 

Male. 

w 

11 

School. 

Tonsillitis  frequent  past  3  years.  Arthritis  for  2  years; 
the  shoulders  and  knees  involved.  Arthritis  always  asso¬ 
ciated  with  sore  throat.  No  chorea. 

None. 

J  cl  \\  . 

Tonsils:  Enlarged. 

Adenoids:  Enlarged. 

Teeth:  Carious. 

Sinuses:  Not  infected. 

Cervical  glands:  Enlarged  angles  jaw  both 
sides. 

98.5 

M.  P. 

36768. 

Female. 

w 

15 

School. 

Occasional  sore  throat;  never  severe.  First  came  to 
Orthopedic  Dispensary  1907  with  arthritis  in  ankles  and 
knees.  Another  attack  in  1914,  and  a  third  attack  about 
1  month  ago.  Hands,  shoulders,  knees  involved.  Walks 
with  difficulty.  No  other  illness. 

None. 

Tonsils:  Much  enlarged. 

Adenoids:  Much  enlarged. 

Teeth:  Good. 

Sinuses:  Not  infected. 

Cerv.  glands:  Slightly  enlarged  at  angles  jaw. 

98 

A.  W. 
37245. 
Female. 

0 

25 

Maid. 

Referred  from  Orthopedic  Department  where  she  has  been 
treated  for  infectious  arthritis.  Frequent  tonsillitis 
since  childhood.  Wrists,  fingers,  back  and  knees  in¬ 
volved.  Frequent  frontal  headache. 

Mitral 

insufficiency. 

Tonsils:  Slightly  enlarged;  very  adherent  to 
pillars. 

Adenoids:  Small;  infected. 

Teeth :  Carious. 

Sinuses:  Not  infected. 

Cervical  glands:  Enlarged  angles  jaw. 

99 

E.  C. 

37312. 

Female. 

0 

9 

School. 

Frequent  tonsillitis  with  high  fever.  Swelling  glands 
neck.  Onset  arthritis  2  years  ago  after  sore  throat; 
all  joints  in  arms  and  hands  were  involved;  fingers  still 
stiff  and  painful.  Recently  knees  involved. 

None. 

Tonsils:  Much  enlarged. 

Adenoids:  Much  enlarged. 

Teeth:  Carious. 

Sinuses:  Not  infected. 

Cervical  glands:  Size  walnuts  angles  jaw. 
Ears:  Chronic  supp.  otitis  media. 

99 

W.  C. 
37499. 

Male. 

w 

8 

• 

Frequent  acute  sore  throats;  constant  “  cold  in  head.” 
Arthritis  for  over  one  year;  knees  and  ankles  swollen, 
stiff,  painful.  Walks  with  difficulty. 

None. 

Tonsils:  Enlarged. 

Adenoids:  Enlarged. 

Teeth :  Carious. 

Sinuses:  Not  infected. 

Cervical  glands:  Enlarged  angles  jaw. 

99 

0.  T. 

37630. 

Male. 

w 

3 

Unable  to  walk  on  account  swelling  and  pain  in  ankles 
and  knees.  “  Always  worse  after  colds.”  Arthritis 
came  on  2  weeks  after  tonsillitis. 

None. 

Tonsils:  Slightly  enlarged;  adherent  to  pillars. 
Adenoids :  Large  mass. 

Teeth :  Good. 

Sinuses:  Not  infected  (X-ray). 

Cerv.  glands:  Slightly  enlarged  at  angles  jaw. 

99.6 
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WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL— Continued. 


Date  and  Indication  for  Operation. 

Post-operative 

Complications. 

General  Physical  Examination. 

Tonsillectomy. 

Subsequent  Examination. 

No  general  glandular  enlargement. 
Heart  and  lungs:  Normal. 

Urine:  Normal. 


June,  1914.  Chronic  tonsillitis.  Cervical 
adenitis  right.  Arthritis,  infectious. 


None. 


June,  1915.  Has  had  no  pain  or  stiffness  in  joints  during  past  8  months. 
Skin  is  much  clearer.  General  health  improved.  Had  one  slight  “  cold  ” 
last  winter  instead  of  the  usual  half  dozen.  Cervical  glands  not  palpable 
on  either  side. 


General  glandular  enlargement. 
Heart  and  lungs:  Normal. 
Urine:  Normal. 


July,  1914.  Chronic  tonsillitis.  (Tonsils 
have  been  partially  removed.)  Arthritis, 
infectious.  Cervical  adenitis.  (Extrac¬ 
tion  carious  teeth.) 


No  general  glandular  enlargement. 
Heart  and  lungs:  Negative. 

Urine:  Normal. 

W.  B.  C.:  10,000. 

Hb. :  85%. 

No  urethritis. 

Wassermann:  Negative. 


Sept.,  1914.  Chronic  tonsillitis.  Arthritis, 
infectious.  (Nasal  operation  also.) 


None. 


None.  , 


Jan.,  1915.  No  change  in  arthritic  condition;  polypoid  m.  m.  anterior  end 
middle  turb.  rt. ;  discharge.  Refuses  operation  on  sinuses. 

July,  1915.  Joints  still  stiff;  right  hip  has  become  involved.  Frequent 
headaches.  Ethmoiditis  right;  discharge  into  nasopharynx.  Cervical 
glands  are  not  palpable  in  the  anterior  triangles;  not  enlarged  in  pos¬ 
terior  triangles.  Again  refused  nasal  operation.  Heart  normal. 

Note. — The  chronic  tonsillitis  in  this  case  was  probably  secondary  to 
the  ethmoidal  infection  and  the  nasal  operation  should  have  been 
done  first. 

Nov.,  1914.  All  joint  symptoms  rapidly  cleared  up  after  leaving  hospital; 
is  at  present  entirely  free  from  stiffness  or  pain. 

Feb.,  1916.  Recurrence  of  acute  polyarthritis  in  Dec.,  1914;  not  associated 
with  cold  or  other  trouble  of  any  kind.  All  joints  were  involved  in 
succession.  Very  slight  if  any  fever.  Heart  normal.  Has  had  osteopathic 
treatment.  Spent  several  months  at  Hot  Springs,  Ark.,  and  Mt.  Clemens, 
Mich.,  without  any  benefit.  At  present  in  worse  condition  than  ever 
before. 


No  general  glandular  enlargement.  Sept.,  1914.  Frequent  tonsillitis.  Arthritis, 

Heart  and  lungs:  Normal.  infectious. 

Urine:  Normal. 

No  urethritis. 

Wassermann :  Negative. 


None. 


Oct.,  1914.  Joints  rapidly  improved  after  operation;  for  a  few  days  were  more 
swollen  and  painful  than  before,  but  at  the  end  of  a  week  the  swelling 
and  pain  on  motion  rapidly  disappeared.  Can  now  walk  and  work  with¬ 
out  pain  for  first  time  in  6  months. 

Aug.,  1915.  All  joints  practically  normal  for  a  year;  works  regularly.  Glands 
not  palpable  in  neck.  Nose  and  throat  normal. 


No  general  glandular  enlargement. 

Heart,  lungs:  Normal. 

Urine:  Normal. 

Blood  pressure  175  mm.  Hg. 

Wassermann:  Negative. 

No  urethritis. 

Circumference  right  knee  41%  cm. 

X-ray:  Shows  only  periarticular  changes; 

cartilage  not  injured. 

Slight  general  glandular  enlargement. 
Heart  and  lungs:  Normal. 

Urine:  Normal. 

No  urethritis.  Wassermann:  Negative. 

R.  B.  C. :  4,900,000. 

W.  B.  C.:  10,700. 

Hb.:  60%. 

No  general  glandular  enlargement 
i  Heart  and  lungs:  Clear. 

Wassermann:  Negative. 

1  Urine:  Normal. 

No  general  glandular  enlargement. 

,  Heart  and  lungs:  Clear. 

I  Urine:  Normal. 

I  No  urethritis. 

W.  B.  C. :  8600. 

Hb. :  85%. 

i  Heart  and  lungs:  Clear. 

I  Urine:  Clear. 

(  Gynecological  examination:  Negative. 


Oct.,  1914.  Chronic  tonsillitis.  Arthritis, 
infectious.  (Nasal  operation  also.  Re¬ 
ferred  for  treatment  of  pyorrhea.) 


Dec.,  1914.  Chronic  tonsillitis.  Arthritis, 
infectious. 


Oct.,  1913.  Chronic  tonsillitis.  Arthritis. 


Jan.,  1914.  Chronic  tonsillitis.  Arthritis. 


Jan.,  1915.  Chronic  tonsillitis  Arthritis. 


None. 


None. 


Nov.,  1914.  Swelling  knees  slightly  increased;  very  difficult  to  walk. 

Jan.,  1915.  No  improvement  in  condition  of  joints.  Cervical  glands  much 
smaller.  Throat  looks  normal.  Nose  normal. 

June,  1915.  Other  joints  becoming  involved.  Teeth  have  been  treated. 
Throat  normal.  No  gastro-intestinal  symptoms. 

Aug.,  1916.  Much  improved.  Very  little,  if  any  swelling  of  knees,  but  “  the 
stiffness  and  soreness  of  elbows  and  knees  is  felt  very  acutely  during 
damp  weather.”  Other  joints  normal.  General  health  good. 

June,  1915.  All  joints  are  now  normal  for  the  first  time  in  3  years;  no  symp¬ 
toms  for  past  4  months.  Glands  in  anterior  and  posterior  triangles  are 
not  palpable.  Throat  looks  and  feels  normal.  Sinuses  clear  on  examina¬ 
tion  and  X-ray.  Has  frequent  headaches,  which  must  be  due  to  eyes. 
(Referred  to  oculist.) 


None. 


Oct.,  1915.  No  trouble  with  joints  for  past  1%  years.  Cervical  glands;  not 
palpable.  Throat:  Looks  normal.  Teeth:  Good. 


None. 


Sent.,  1915.  Joints  normal  since  operation.  No  colds  or  sore  throat  since 
operation.  Gained  in  weight.  Cervical  glands  not  palpable  either  side. 


None. 


Oct.,  1915.  Had  one  attack  arthritis  since  operation;  was  in  bed  for  several 
days.  At  present  joints  normal.  Cervical  glands  not  palpable.  Throat: 
Looks  normal. 


Heart  and  lungs:  Normal. 
;  Spleen:  Not  palpable. 

I  Urine:  Normal. 


■  Heart  and  lungs:  Normal, 
f  Urine:  Clear. 


April,  1915.  Chronic  tonsillitis.  Arthritis. 


None. 


k 

Nov.,  1915.  No  symptoms  of  arthritis  since  operation.  Cervical  glands; 
Not  palpable  right;  just  felt  left.  Teeth:  Good.  No  colds  or  sore 
throat  since  operation. 


April,  1915.  Chronic  tonsillitis.  Arthritis. 


None. 


Jan.,  1916.  Joints  all  normal.  Cervical  glands:  Not  palpable.  Throat: 
Normal  aside  from  lymphoid  hyperplasia  on  pharynx. 


|  Heart:  Enlarged,  def.  mitral  lesion. 
|  Lungs:  Clear  on  perc.  and  ausc. 

I  Liver:  Not  enlarged. 

|  Wassermann:  Negative. 


j  Heart  and  lungs:  Clear. 
I  Urine:  Normal. 


June,  1915.  Chronic  tonsillitis. 
(Extraction  carious  teeth.) 


Arthritis. 


An  acute  flare-up  of 
arthritis;  joints  swol¬ 
len  and  painful; 
gradually  cleared  up. 


July,  1915.  All  joints  are  normal  subjectively  and  objectively. 

May.  1916.  Joints  normal  since  tonsillectomy.  General  health  “  better  than 
for  years.”  Cervical  glands  not  palpable  either  side.  Throat:  Looks 
normal.  Headaches  very  infrequent  since  operation. 


June,  1915.  Chronic  tonsillitis.  Arthritis. 


None. 


Nov.,  1915.  Joints  all  normal.  Ears:  Normal;  hearing  good.  Throat: 
Normal  aside  from  lvmphoid  hyperplasia.  Referred  to  dental  department 
for  treatment  alveolar  abscess. 

Nov.,  1916.  Joints  normal.  General  health  excellent. 


I  Heart  and  lungs:  Clear. 
I  Urine:  Normal. 


July,  1915.  Chronic  tonsillitis.  Arthritis. 


None. 


Nov.,  1915.  Joints  all  normal  subjectively  and  objectivelv  for  first  time  in  a 
year.  Teeth:  Good.  Throat:  Looks  normal.  Cervical  glands  not 
palpable  on  either  side. 


Heart  and  lungs:  Normal. 

No  general  glandular  enlargement. 
Pirquet:  Negative  48  hours. 

Urine:  Negative. 


Aug.,  1915.  Chronic  tonsillitis.  Arthritis. 


None. 


Nov.,  1915.  Joints  all  normal.  Unable  to  examine  nose  and  throat.  General 
health  excellent. 
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TABLE  II.— ARTHRITIS  GROUP.  REMOVAL  OF  TONSILS  AND  ADENOIDS  FOR  INFECTIOUS  ARTHRITIS 


Name. 

Surg.  No. 
Sex. 

Race. 

Age. 

Occupation. 

History. 

Heart  Lesion. 

Special  Examination. 

Temp.  (Mouth) 
on  Day  Before 
Operation. 

°  F. 

P.  H.  W. 
34400. 

Male. 

w 

17 

School. 

No  history  tonsillitis  but  frequent  pharyngitis.  Scarlet 
fever  3  years  ago.  Tonsillitis  2  months  ago;  2  weeks 
later  involvement  both  hands,  feet  and  knees. 

None. 

Tonsils:  Small  and  densely  adherent. 
Mucopurulent  discharge  in  nasopharynx. 

Nose:  Obstruction  due  to  septal  deviation; 
no  sinus  infection. 

Cervical  glands:  Enlarged  at  angles  jaw. 

99.5 

H.  B.  P. 
38448. 

Male. 

w 

37 

M.  D. 

Constant  backache  for  2  years.  No  other  joints  involved. 
Frequent  colds  but  no  severe  tonsillitis. 

None. 

Tonsils:  Small,  adherent;  much  scar  tissue. 
Adenoids:  Small,  infected. 

Teeth :  Poor  condition. 

Nose:  No  sinus  infection. 

Cervical  glands:  Markedly  enlarged  in  pos¬ 
terior  triangles. 

99.2 

TABLE  III.— ARTHRITIS  GROUP.  REMOVAL  OF  TONSILS  AND  ADENOIDS  FOR  MYALGIA 


Name. 

Surg.  No. 

Sex. 

Race. 

Age. 

Occupation. 

History. 

Heart  Lesion. 

Special  Examination. 

Temp.  (Mouth) 
on  Day  Before 
Operation. 

•  F. 


A.  C. 
31906. 
Female. 


W 


11 


School. 


Pains,  stiffness,  tenderness  muscles  both  legs 
above  knee;  sometimes  constant  ache,  like 
“  toothache”;  again  paroxysms  of  shooting 
pain,  particularly  at  night.  Onset  after 
tonsillitis  about  a  year  ago;  getting  worse. 
Mouth-breather.  No  history  arthritis  or 
chorea. 


None. 


Tonsils:  Much  enlarged;  adherent  to  pillars. 
Nose:  Discharge  due  to  adenoids.  No  sinus 
infection. 

Ears:  Normal. 

Teeth:  Few  carious  areas. 

Nasopharynx:  Large  mass  adenoids. 

Cervical  glands:  Much  enlarged  in  all  tri¬ 
angles. 


98.6 


A.  W. 
34712. 
Female. 


A.  C. 
34756. 
Female. 


W 


w 


23  Housewife. 


38  Nurse. 


Pain  in  arms,  muscles  of  back  and  frequent 
“  stiff  ”  neck  for  the  past  2  years.  Onset 
following  attack  of  tonsillitis  2  years  ago; 
no  sore  throat  since  this  attack.  Glands 
neck  enlarge  at  times,  and  become  very 
tender.  Digestive  tract  good  condition. 

Soreness  and  stiffness  of  back,  right  arm, 
fingers,  and  right  side  neck  at  frequent 
intervals  for  past  2  years.  No  arthritis. 
Frequent  sore  throat  for  past  2  years.  Has 
had  only  two  attacks  acute  tonsillitis  in  past 
2  years. 


T.  S. 
36711. 
Male. 


W 


27 


Lawyer. 


Onset  2  years  ago  following  toothache  and 
exposure  to  cold.  Pain,  stiffness  in  left 
leg.  Frequent  cramps  in  muscles  left  thigh 
and  calf.  After  a  few  months  muscles  of 
right  leg  and  fingers  of  right  hand  involved. 
Extraction  abscess  tooth  with  temporary 
relief. 


None. 


None. 


None. 


Tonsils:  Much  enlarged;  adherent  to  pillars. 
Nose:  Normal. 

Ears :  Normal. 

Teeth:  Good. 

Nasopharynx:  Small  amount  adenoid. 
Cervical  glands:  Enlarged,  tender  at  angle 
of  jaws. 

Tonsils  :  Small;  embedded;  adherent  to  pillars. 
Nose:  Hypert.  inf.  turbinates;  otherwise 

normal. 

Ears:  Normal. 

Teeth :  Good. 

Nasopharynx:  Small  amount  infected  ade¬ 
noids. 

Cervical  glands:  Slightly  enlarged,  tender. 
Tonsils.  Enlarged;  very  adherent. 

Nose:  Normal. 

Ears:  Normal. 

Teeth:  Opening  into  left  antrum  due  to  ex¬ 
traction  of  molar  tooth;  others  good. 
Nasopharynx:  Small  amount  adenoid. 
Cervical  glands:  Enlarged  at  angles  jaw. 


98.6 


99 


97.5 


TABLE  IV.— ARTHRITIS  GROUP.  REMOVAL  OF  TONSILS  AND  ADENOIDS  FOR  RHEUMATOID  ARTHRITIS 


R.  C. 
29274. 
Male. 


W 


17 


Cotton  factory. 


Tonsillitis  frequent,  last  time  14  months  ago. 
Arthritis  began  8  months  ago  in  fingers; 
other  joints  grad,  involved.  All  large  joints 
now  involved.  Lost  10  pounds  in  weight. 
Is  a  inouth-breather. 


None. 


Tonsils:  Slightly  enlarged;  adherent  to  pillars. 
Nose:  Practically  normal;  no  sinus  infection. 
Ears:  Normal. 

Teeth:  Good. 

Nasopharynx:  Large  mass  adenoids;  infected. 
Cervical  glands:  Ehlarged;  hard  at  angles  jaw 
on  both  sides;  also  posterior  triangles. 


99 


B.  C. 
29450. 
Female. 


W 


55 


Housewife. 


No  history  tonsillitis;  colds  infrequent.  On¬ 
set  arthritis  5  years  ago.  Arms,  shoulders, 
elbows,  knees,  ankles  all  involved. 


M.  G. 
29846. 
Female. 


W 


32 


Housewife. 


Quinsy  2  years  ago;  severe  tonsillitis  4  months 
ago.  Pain  and  stiffness  spine  for  14  years; 
recently  much  worse."  After  last  tonsillitis 
shoulders  and  other  joints  involved  for  first 
time.  Is  entirely  helpless;  great  pain  on 
moving  in  bed. 


N.  G. 
32290. 
Female. 


W 


41 


Housewife. 


For  10  or  15  years  attacks  of  tonsillitis  once 
or  twice  a  year.  Following  each  of  these 
attacks  there  were  some  joint  symptoms, 
and  after  a  few  an  acute  polyarthritis.  Up 
to  3  years  ago  joints  have  always  cleared 
up  between  the  sore  throats;  since  this  time 
have  been  stiff  and  painful.  Cervical  and 
thoracic  spine,  fingers,  shoulders,  knees  are 
now  involved.  Muscles  wasted.  Weight  40 
pounds  below  normal. 


None. 


None. 


None. 


Tonsils:  Enlarged;  large  crypts  filled  with 
debris. 

Nose:  Left  side  greatly  hypert.  inf.  turb. ; 
no  evidence  sinus  infection.  X-ray  negative. 

Ears:  Normal. 

Teeth:  Abscess  at  root  upper  molar  on  right. 

Nasopharynx:  Discharge  from  posterior  nares; 
otherwise  negative. 

Cervical  glands:  Measure  2x5  cm.  at  angle 
jaw  on  left;  slightly  enlarged  in  other 
triangles. 

Tonsils:  Ehlarged;  much  scar  tissue;  crypts 
filled  with  debris  at  upper  pole. 

Nose:  Normal;  sinuses  clear  (X-ray). 

Ears:  Chronic  supp.  otitis  media"  double  for 
4  months. 

Nasopharynx:  Chronically  infected  adenoid; 
discharge  from  Eustachian  tubes. 

Teeth:  In  poor  condition.  X-ray:  No  root 
infection. 

Cervical  glands:  Enlarged,  tender,  both  sides. 

Tonsils:  Small;  adherent  to  pillars;  marked 
chronic  pharyngitis. 

Nose:  Hypert.  inf.  turb.;  otherwise  normal. 

Teeth:  Much  dental  work.  X-ray:  No  root 
infection. 

Ears:  Normal. 

Nasopharynx :  Chronically  infected ;  discharge. 

Cervical  glands:  Enlarged,  hard,  freely  mov¬ 
able  at  angles  jaw;  also  in  posterior  tri¬ 
angles. 


98.5 


97.8 


98.8 
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WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL.— Continued. 


General  Physical  Examination. 

Date  and  Indication  for  Operation. 

Tonsillectomy. 

Post -operative 
Complications. 

Subsequent  Examination. 

Heart  and  lungs:  Normal. 

July,  1914.  Chronic  tonsillitis.  Arthritis. 

None. 

Aug.,  1916.  Joints  all  normal.  General  health  excellent  for  past  IVz  years. 

Has  general  glandular  enlargement. 

Blood  pressure  132  m.  m.  (Tycos). 

R.  B.  C. :  4,700,000. 

W.  B.  C. :  5400. 

Hb. :  75%. 

Urine:  Tr.  albumin;  no  casts. 
Wassermann:  Negative. 

(Nasal  operation  also  done.) 

Heart  and  lungs:  Normal. 

Nov.,  1915.  Chronic  tonsillitis.  Infected 
adenoids.  Spondylitis,  infectious.  (Re- 

None. 

Aug.,  1916.  Back  was  worse  for  six  weeks  after  tonsillectomy.  Then  began 

Urine:  Normal. 

to  improve.  Has  been  perfectly  well  since  April,  1916.  Normal  range  of 

Wassermann:  Negative. 

X-ray:  Spine  shows  no  bony  changes. 

f erred  to  dentist.) 

motion  of  spine.  Working  regularly  for  past  5  months.  Has  gained 
35  pounds  in  weight. 

WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL. 


General  Physical  Examination. 

Date  and  Indication  for  Operation. 

Tonsillectomy. 

Post-operative 

Complications. 

Subsequent  Examination. 

Marked  general  glandular  enlargement. 
Spleen:  Large. 

Heart  and  lungs:  Normal. 

Urine:  Normal. 

W.  B.  C. :  9500. 

Hb. :  85%. 

No  local  swelling  or  redness  of  affected 
muscles. 

April,  1913.  Chronic  tonsillitis.  Cervical 
adenitis.  Moufh-breather.  Myalgia. 

None. 

May,  1913.  Still  has  some  stiffness  and  occasional  pain  in 
affected  muscles.  Mother  says  she  is  much  better  than  at 
any  time  during  preceding  6  months.  Glands  still  enlarged 
in  neck  and  axillae,  groins.  Spleen  palpable.  Throat  and 
nasopharynx  look  normal  aside  from  a  hypertrophic  pharyn¬ 
gitis. 

April,  1914.  No  muscular  pain  or  stiffness  for  over  a  year. 
General  health  excellent.  Glands  neck  not  palpable.  Still 
slight  general  glandular  enlargement.  Spleen  not  palpable. 

No  general  glandular  enlargement. 

Spleen  not  palpable. 

Heart  and  lungs:  Normal. 

Urine:  Normal. 

June,  1914.  Chronic  tonsillitis.  Cervical 
adenitis.  Myalgia. 

None. 

Feb.,  1916.  No  recurrence  of  pain  in  arms;  stiffness  of  neck  or 
back  for  over  one  year.  Throat  looks  normal.  Glands  in 
anterior  triangle  are  not  palpable;  a  few  slightly  enlarged 
glands  felt  in  each  posterior  triangle.  General  health  ex¬ 
cellent. 

No  general  glandular  enlargement. 

Heart  and  lungs:  Normal. 

Urine:  Normal. 

June,  1914.  Chronic  tonsillitis.  Myalgia. 

None. 

Jan.,  1916.  Entirely  relieved  of  soreness  and  stiffness  in  arm, 
back,  fingers,  and  neck.  Throat  looks  normal  aside  from  a 
hypertrophic  pharyngitis.  Cervical  glands:  Not  palpable 
in  anterior  triangle;  small,  hard  in  posterior  triangles. 

No  general  glandular  enlargement. 

Heart  and  lungs:  Normal. 

Urine:  Normal. 

Wassermann:  Negative. 

April,  1915.  Chronic  tonsillitis.  Cervical 
adenitis.  Myalgia. 

None. 

Jan.,  1916.  Entirely  well.  No  recurrence  of  trouble  for  past 
year.  Cervical  glands  not  palpable. 

WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL. 


General  glandular  enlargement. 

Heart:  Normal. 

!  Lungs:  Bronchiectasis. 

Joints  X-ray:  Bony  changes.  Erosion  of 
cartilage. 

Gastric  analysis:  Negative. 

W.  B.  C. :  8500. 

Hb. :  72%. 

No  urethritis. 

Wassermann:  Negative. 

•/Slight  general  glandular  enlargement. 

Heart:  Not  enlarged;  soft  systolic  murmur, 
j  not  transmitted. 

Lungs:  Normal. 

Urine:  Normal. 

Wassermann:  Negative. 

Gynecological  examination  negative. 

X-ray  joints  show  bony  changes. 


General  glandular  enlargement. 

Heart  and  lungs:  Normal. 

Thyroid:  Enlarged;  tremor;  pulse  rapid. 
Urine:  Clear. 

R.  B.  C. :  4,600,000. 

W.  B.  C. :  9200. 
jHb. :  80%. 

Slight  general  glandular  enlargement. 

■  Heart  and  lungs:  Normal, 
i Urine:  Trace  albumin;  no  casts. 

W.  B.  C. :  7200. 

Hb. :  93%. 

X-ray  joints  shows  overgrowth  of  bone,  and 
some  destruction  of  cartilage. 


Feb.,  1912.  Chronic  tonsillitis.  Rheumatoid 

None. 

arthritis. 

Mar.,  1912.  Enlarged  tonsils.  Enlarged  cervi- 

None. 

cal  glands  at  angle  jaw  left.  Rheumatoid 
arthritis.  (Referred  to  dentist.) 

May,  1912.  Chronic  tonsillitis.  Chronic  otitis 

None. 

media.  Rheumatoid  arthritis. 

June,  1913.  Chronic  tonsillitis.  History  fre- 

None. 

quent  sore  throat  with  arthritis.  Rheuma¬ 
toid  arthritis. 

June,  1915  (over  3  years  after  operation).  Joints  worse; 
spine  involved.  Has  been  in  bed  or  wheel  chair  all  the  time 
since  leaving  hospital.  Legs  much  retracted;  muscles 
atrophied.  Throat  normal.  No  colds  during  past  3  years. 


June,  1915.  No  improvement  in  joints;  walks  with  crutches. 
Baking  affords  some  relief.  Glands  neck  not  palpable. 


June,  1915.  No  improvement  in  condition  of  spine;  other 
joints  have  never  cleared  up.  Still  has  great  deal  of  pain 
which  is  relieved  by  atophan  more  than  any  other  drug. 
Thyroid  condition  improved.  Cervical  glands  barely  palp¬ 
able.  Has  had  no  sore  throat  since  operation.  Ears  ceased 
to  discharge  about  1  month  after  operation.  Hearing  good. 


June,  1915.  Marked  improvement  of  joint  condition.  No  new 
joints  have  become  involved.  Much  less  pain.  Now  has 
good  motion  of  head,  shoulders  and  arms  but  not  to  their 
normal  extent.  Muscles  still  quite  weak.  She  can  now 
“  dress  her  own  hair.”  Throat  normal;  no  discharge  from 
nasopharynx.  Has  had  no  “  colds  ”  since  operation. 


40 
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TABLE  IV  —  ARTHRITIS  GROUP.  REMOVAL  OF  TONSILS  AND  ADENOIDS  FOR  RHEUMATOID  ARTHRITIS 


Name. 

Surg.  No. 

Sex. 

Race. 

Age. 

Occupation. 

History. 

Heart  Lesion. 

Special  Examination. 

Temp.  (Mouth) 
on  Day  Before 
Operation. 

*  F. 

G.  A. 

34234. 

Male. 

W 

19 

Clerk. 

Stiff  and  painful  back  for  1  year;  hips  and 
knees  involved  for  longer  time.  Back  get¬ 
ting  worse.  Is  mouth-breather.  Infrequent 
sore  throats.  Referred  from  orthopedic 
clinic. 

None. 

Tonsils:  Slightly  enlarged;  densely  adherent 
to  pillars. 

Teeth:  Infected  wisdom  on  left. 

Nose:  Enlarged  inf.  and  middle  turb.  left; 

clouding  left  antrum  (X-ray). 

Ears:  Normal. 

Nasopharynx:  Large  mass  adenoids. 

Cervical  glands:  Enlarged;  tender;  hard; 
movable;  in  anterior  and  posterior  triangles. 

99.8 

J.  D. 

34293. 

Male. 

W 

48 

Architect. 

No  history  tonsillitis  but  discharge  into 
throat  due  to  infected  sinuses.  Onset  ar¬ 
thritis  8  years  ago  with  pain  in  back  and 
abdomen;  back  grad,  became  stiff  and  pain¬ 
ful.  Other  joints  involved  gradually.  In 
May,  1913,  fluid  (250  cc.)  removed  from 
right  knee;  culture  negative.  Three  months 
ago  left  knee  involved.  Sinus  operation  in 
1913  without  benefit. 

None. 

Tonsils:  Small;  embedded;  densely  adherent 
to  pillars. 

Teeth:  Most  have  been  removed;  others  good. 

Nose:  No  discharge;  sinuses  appear  clear. 

Ears:  Normal. 

Nasopharynx:  Small  amount  infected  ade¬ 
noids. 

Cervical  glands:  Slightly  enlarged  at  angle 
jaws  and  in  posterior  triangles. 

99 

G.  M. 

34480. 

Male. 

W 

29 

Teacher. 

Infrequent  sore  throats  and  coryza.  Onset 
arthritis  2  years  ago,  involving  hips,  sacro¬ 
iliac  joints,  fixation  of  ribs,  right  knee  and 
ankle,  both  shoulders.  No  headache.  No 
digestive  disturbances. 

None. 

Tonsils:  Small;  densely  adherent  to  pillars. 
Teeth:  Pyorrhea;  no  root  abscess  (X-ray). 
Nose:  No  evidence  of  sinus  infection. 

Ears.  Normal. 

Nasopharynx:  Chronically  infected  adenoids; 
discharge. 

Cervical  glands:  Enlarged  at  angle  jaw, 
especially  right. 

99.6 

L.  W. 

34531. 

Female. 

W 

51 

Housewife. 

Occasional  tonsillitis  since  childhood;  fre¬ 
quent  coryza.  Onset  arthritis  was  insidious. 
At  present  walks  only  with  crutches;  con¬ 
tractures  right  leg  particularly.  Practically 
all  large  joints  and  many  small  joints  in¬ 
volved. 

None. 

Tonsils:  Small;  embedded;  adherent  to 

pillars;  chronic  hypert.  pharyngitis. 

Nose:  No  evidence  of  sinus  infection. 

Ears:  Chronic  catarrhal  otitis  media  double. 

Teeth:  Pyorrhea;  infection  under  crown. 

Nasopharynx:  Chronically  infected  adenoids; 
discharge. 

Cervical  glands:  Markedly  enlarged  at  angles 
jaw;  painful  on  palpation.  Enlarged  in 
both  posterior  triangles. 

98.6 

L.  H. 

35026. 

Female. 

W 

46 

Housewife. 

Frequent  tonsillitis  during  past  15  years. 
First  noticed  arthritis  8  years  ago;  gradu¬ 
ally  involved  spine,  hips,  knees,  shoulders, 
fingers.  No  digestive  disturbances  aside 
from  constipation. 

None. 

Tonsils:  Small;  embedded;  adherent  to  pillars. 

Chronic  pharyngitis. 

Teeth:  Many  crowns;  pyorrhea. 

Nose:  Deflected  septum  to  right;  no  sinus 
infection. 

Ears:  Normal. 

Nasopharynx:  Infected  adenoids;  discharge. 
Cervical  glands:  Not  enlarged;  just  palpable 
at  angle  jaws  and  in  posterior  triangles. 

99.8 

TABLE  V.— ARTHRITIS  GROUP.  REMOVAL  OF  TONSILS  AND  ADENOIDS  FOR  ACUTE  RHEUMATIC  FEVER 


Name. 

Surg.  No. 

Sex. 

Race. 

Age. 

Occupation. 

History. 

Heart  Lesion. 

Special  Examination. 

Tonsils,  Nose,  Sinuses,  Ears,  Nasopharynx, 
Teeth,  Cervical  Glands. 

Temp.  (Mouth) 
on  Day  Before 
Operation. 

°  F. 

A.  H. 

28956. 

Male. 

w 

10 

School. 

In  1907  acute  tonsillitis  followed  by  measles. 
In  1908  acute  rheumatic  fever  with  involve¬ 
ment  of  joints.  In  1909  a  second  attack 
acute  rheumatic  fever  with  arthritis  and 
chorea.  In  1910  a  third  attack  acute  rheu¬ 
matic  fever.  On  present  admission  is  just 
recovering  from  a  fourth  attack  of  rheu¬ 
matic  fever  with  arthritis  and  chorea.  All 
attacks  associated  with  tonsillitis. 

Aortic  insufficiency. 

Mitral  insufficiency. 

Cardiac  arhythmia. 

Chorea. 

Tonsils:  Only  slightly  enlarged;  densely  ad¬ 
herent  to  the  pillars. 

Nose:  Normal. 

Sinuses:  All  seem  clear. 

Ears:  Normal. 

Nasopharynx:  Chronically  infected  adenoids. 

Mouth-breather. 

Teeth :  Good. 

Cervical  glands:  Enlarged:  hard;  movable; 
not  tender;  at  angles  jaw  and  posterior  tri¬ 
angles. 

99.6 

J.  M. 

29195. 

Male. 

Med.  No. 
28435. 

w 

27 

Tailor. 

Frequent  attacks  tonsillitis  for  many  years 
past.  Had  a  severe  attack  7  weeks  ago;  has 
never  entirely  recovered.  Two  weeks  ago 
had  headache,  epistaxis,  anorexia,  vomiting 
and  epigastric  pain.  Practically  all  joints 
involved,  and  a  purpuric  eruption  on  legs. 
This  is  first  attack. 

None. 

Tonsils:  Much  hypertrophied;  adherent  to 
pillars. 

Nose:  Approximately  normal. 

Sinuses:  Not  infected. 

Ears:  Normal. 

Nasopharynx:  Chronically  infected  adenoids. 
Teeth:  Pyorrhea;  some  carious. 

Cervical  glands.  Enlarged  at  angles  jaw; 
slightly  enlarged  in  both  posterior  triangles. 

98.6 

L.  C. 

29800. 

Female. 

w 

23 

Seamstress. 

Attacks  of  tonsillitis  'associated  with  rheu¬ 
matism  every  winter  since  8  years  of  age. 
Dyspnoea  on  exertion  for  many  years.  Heart 
flutters  at  times.  Swelling  of  ankles  on 
standing.  Six  weeks  ago  acute  tonsillitis 
with  chills,  fever,  and  involvement  of  all 
joints,  swollen,  tender,  red. 

Mitral  insufficiency. 

Tonsils:  Enlarged;  adherent  to  pillars. 

Nose:  Normal. 

Sinuses:  Not  infected. 

Ears:  Normal. 

Nasopharynx:  Small  amount  adenoids. 

Teeth :  Many  carious. 

Cervical  glands:  Enlarged  at  the  angles  of 
jaw;  hard;  movable;  tender.  Slightly  en¬ 
larged  in  posterior  triangles. 

99 

S.  W. 

29833. 

Female. 

w 

39 

Housewife. 

Tonsillitis  at  intervals  since  childhood.  Acute 
rheumatic  fever  with  involvement  of  practi¬ 
cally  all  joints  when  10  years  of  age;  another 
attack  when  29  years  of  age;  a  third  attack 
6  weeks  ago.  Joints  red,  hot,  swollen  and 
very  painful;  at  present  time  are  clearing 
up  rapidly.  Has  lost  10  pounds  in  weight 
with  this  attack. 

None. 

Tonsils:  Small;  fibrous;  adherent  to  pillars. 
Nose  and  sinuses:  Normal. 

Nasopharynx:  No  adenoids. 

Ears:  Normal. 

Teeth:  Much  dental  work;  X-ray:  No  in¬ 
fection. 

Cervical  glands:  Enlarged,  tender  at  angles 
of  jaw. 

99.2 
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AN  U  ARY,  1917.] 


WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE 

FROM  HOSPITAL. — Continued. 

General  Physical  Examination. 

Date  and  Indication  for  Operation. 

Tonsillectomy. 

Post-operative 

Complications. 

Subsequent  Examination. 

neral  glandular  enlargement. 

Mar.,  1914.  Infected  tonsils,  adenoids.  Cervi- 

:art  and  lungs:  Normal, 
ine :  Normal. 

Ulture  from  tonsils  after  removal,  staphy¬ 
lococci.) 

cal  adenitis.  Rheumatoid  arthritis. 

>  general  glandular  enlargement. 

April,  1914.  Infected  tonsils.  Rheumatoid 

:art  and  lungs:  Normal. 

■ine:  Normal. 

irked  muscular  wasting  around  affected 
joints. 

B.  C.:  4,000,000. 

.  B.  C.:  8600. 
r. :  65%. 

Culture  from  tonsils  after  removal,  staphy¬ 
lococci.) 

gestive  tract  normal, 
assermann:  Negative. 

arthritis. 

•neral  glandular  enlargement. 

Mav,  1914.  Small,  embedded  tonsils.  En- 

:art:  Crescendo  murmur  at  left  edge  sternum 

larged  gland  at  angle  jaw  on  right.  Rheu- 

replacing  s’  with  each  inspiration;  not  heard 

1  in  expiration;  not  heard  in  axilla. 

ings:  Fixation  ribs;  few  rfiles  over  back  at 

apex  and  base. 

>  tbc.  bacilli  in  sputum. 

•ine:  Normal. 

U.  tract:  Normal. 

matoid  arthritis. 

•neral  glandular  enlargement. 

May,  1914.  Chronic  tonsillitis.  Cervical  ad- 

?art  and  lungs:  Clear. 

enitis.  Chronic  infection  nasopharynx. 

■ine :  Normal. 

-necological  examination :  Normal. 

B.  C.:  3,900,000. 

.  B.  C. :  5400. 
u:  72%. 

M.  M. :  53%. 

•mph:  43%. 

Culture  from  tonsils  after  removal,  staphy¬ 
lococci.) 

Secondary  aniemia.  Rheumatoid  arthritis. 

>  general  glandular  enlargement. 

July,  1914.  Small  infected  tonsils.  History 

■art :  Normal. 

frequent  tonsillitis.  Infected  adenoids. 

ings:  Slight  impairment  right  apex  and 

Rheumatoid  arthritis.  (Extraction  infected 

lower  back. 

>  tbc.  bacilli  found. 

ine:  Trace  albumin,  otherwise  normal. 

.  B.  C. :  7900. 
fr.  count  normal. 

teeth;  treatment  pyorrhea.) 

Developed  scarlet  fever  on  2d  July,  1914.  No  improvement  in  joint  condition, 
day  after  operation.  Made  July,  1915.  No  improvement;  some  of  joints  worse;  new 
normal  recovery.  joints  involved.  Neck  and  spine  fixed  and  very  painful. 

Cannot  walk. 


None. 


None. 


June,  1915.  Slight  improvement  in  condition  of  joints  accord¬ 
ing  to  patient.  Back  still  stiff  and  painful.  No  new  joints 
involved.  Is  able  to  work  regularly. 


Aug.,  1914.  No  improvement.  More  pain.  New  joints  in¬ 
volved. 

Feb.,  1916.  Absolutely  helpless  for  past  year;  gradually 
growing  worse.  Spine  rigid;  jaw  ank.vlosed.  Great  pain. 


Bleeding  from  right  tonsil  due 
to  slipping  of  catgut  liga¬ 
ture.  Vessel  picked  up  with 
clamp  and  ligated  with 
silver  clip. 


None. 


June,  1915.  No  improvement  in  joint  condition.  Spent 
several  months  in  Hot  Springs,  Ark.,  without  benefit.  Is 
now  bedridden.  Reports  that  glands  in  neck  are  still 
enlarged  and  at  times  tender. 


June,  1915.  No  improvement.  Has  lost  weight  and  strength. 
Contractures  arms  and  legs.  Bed  ridden.  Report  throat 
normal. 


WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL. 


General  Physical  Examination. 


Date  and  Indication  for  Operation. 
Tonsillectomy. 


Post-operative 

Complications. 


Subsequent  Examination. 


ght  general  glandular  enlargement. 
Fhe  joints  in  both  hands,  left  elbow, 
>oth  knees,  left  hip  were  involved  in 
last  attack.  Still  slight  redness, 
tenderness,  swelling  and  pain  on 
notion. 

B.  C. :  8100. 

>.:  83%. 
ine:  Normal. 

Dec.,  1911.  Repeated  attacks  tonsil¬ 
litis.  Rheumatic  fever.  Chorea. 

None. 

I  neral  glandular  enlargement, 
line:  Slight  trace  albumin,  other- 
Ivise  negative. 

Irpuric  eruption  over  both  lower  legs. 
|:art:  Systolic  murmur;  not  trans- 
Initted. 
ings:  Normal. 

Jiltiple  arthritis. 

!.  B.  C.:  12,800. 

1  ■ :  85%. 

Ight  general  glandular  enlargement, 
lyroid:  Enlarged;  soft. 

Ilse  rapid;  regular. 

Ings:  Clear, 
line:  Normal. 

Iiltiple  arthritis. 

B.  C.:  15,200. 

|>. :  74%. 

Irod  culture:  Negative. 

Feb.,  1912.  Repeated  attacks  tonsil¬ 
litis.  Purpura  rheumatica  (Schon- 
lein’s  disease).  (Referred  to  dentist.) 

None. 

May,  1912.  Repeated  attacks  tonsil¬ 
litis.  Hyperthyroidism.  Rheumatic 
fever.  Multiple  arthritis.  Mitral 

insufficiency.  (Extraction  carious 

teeth.) 

None. 

•  neral  glandular  eiflargement. 

Ings  and  heart:  Normal, 
line:  Normal. 

I  B.  C. :  4,600,000  . 

|  B.  C.:  8700. 

|i. ;  70%. 

Iissermann:  Negative. 

May.  1912.  Chronic  tonsillitis.  Rheu¬ 
matic  fever. 

None. 

Jan.,  1913.  Following  coryza  had  pain  in  right  ankle  and  knee.  Temperature 
101°  F.  Was  kept  in  bed  for  4  weeks.  No  chorea. 

Oct.,  1913.  Has  been  well  since  last  attack  in  Jan.,  1913.  All  joints  are 
normal  at  present.  No  chorea.  Heart  as  before. 

Dec.,  1913.  In  good  shape.  Throat  looks  normal;  breathes  normally  through 
nose. 

Feb.,  1914.  In  good  shape.  Heart  condition  the  same;  pulse  strong  and 
regular.  No  return  of  chorea.  X-ray  shows  heart  enlarged. 

Nov.,  1914.  In  good  shape.  Has  had  no  joint  symptoms  since  Jan.,  1913. 

Feb.,  1915.  Had  another  attack  of  acute  rheumatic  fever  with  multiple 
arthritis.  Return  of  chorea. 

July,  1915.  Seems  perfectly  free  of  all  joint  symptoms.  Heart  the  same; 
'compensation  good.  Temperature  normal.  No  recurrence  chorea. 

Aug.,  1915  (over  3  years  after  operation).  Has  been  working  regularly  since 
operation.  No  attacks  of  sore  throat,  rheumatism,  or  purpura.  Joints  all 
normal.  No  headaches.  Remembers  having  had  coryza  on  three  occasions 
since  operation.  Glands  are  not  palpable  in  anterior  or  posterior  tri¬ 
angles,  or  in  axillae.  Teeth  in  good  condition.  Throat  and  nasopharynx 
look  normal  with  exception  of  chronic  pharyngitis  (smokes  constantly). 
Heart:  Normal.  Pulse  72,  regular.  Liver  and  spleen  not  palpable. 
Urine:  Normal. 


June,  1915  (3  vears  after  discharge  from  hospital).  Has  been  in  perfect 
health.  Gained  in  weight.  No  sore  throats;  no  further  trouble  with 
joints.  Has  been  working  regularly.  Heart  lesion  well  compensated. 
No  longer  swelling  of  ankles  on  standing. 


Jan.  1916.  Joints  normal  since  Aug.,  1912.  General  health  much  improved. 
No  sore  throat;  colds  very  infrequent.  Cervical  glands  not  palpable. 
Heart:  Normal. 
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TABLE  V.— ARTHRITIS  GROUP.  REMOVAL  OF  TONSILS  AND  ADENOIDS  FOR  ACUTE  RHEUMATIC  FEVER 


Name. 

Special  Examination. 

Temp.  (Mouth 

Surg.  No. 

Sex. 

Race. 

Age. 

Occupation. 

History. 

Heart  Lesion. 

Tonsils,  Nose,  Sinuses,  Ears,  Nasopharynx, 
Teeth,  Cervical  Glands. 

on  Day  Before 
Operation. 

0  F. 

G.  C. 
29854. 
Female. 


W 


12 


School. 


C.  J. 
30811. 


c 


12 


School. 


E.  C. 
30828. 
Female. 


C  7 


A.  W. 
31004. 
Male. 


W 


15 


Office. 


History  of  four  severe  attacks  of  tonsillitis  Acute  fibrinous  pericarditis, 
with  fever  and  chills.  With  last  attack  had  Mitral  insufficiency, 
precordial  pain;  dyspnoea;  swelling,  redness 
and  pain  in  all  joints.  Hips  particularly 
painful.  Temperature  was  105°  F. 


Has  had  frequent  attacks  tonsillitis.  In  1911 
had  acute  rheumatic  fever  with  precordial 
pain,  and  involvement  of  all  joints.  In 
Jan.,  1912,  had  second  attack  with  fever; 
swelling  and  tenderness  of  joints.  Dyspnoea 
on  exertion.  For  the  past  month  has  had 
almost  constant  sore  throat;  enlarged  cervi¬ 
cal  glands;  unable  to  walk  or  use  arms 
without  pain. 


Mitral  insufficiency. 


History  three  or  four  attacks  tonsillitis  every 
year  for  past  3  years.  In  1911  following 
tonsillitis  had  swelling  of  joints;  pain  on 
motion;  was  confined  to  bed  for  six  weeks. 
History  choreiform  movements  at  intervals 
for  past  year. 


Frequent  tonsillitis;  for  past  year  almost  con¬ 
stant  sore  throat.  In  1910  had  acute  rheu¬ 
matic  fever;  all  joints  involved;  in  bed  2 
months.  In  1911  a  second  attack  rheumatic 
fever  with  multiple  arthritis.  Joints  all 
normal  at  present.  No  history  chorea.  Ton¬ 
sils  “  clipped  ”  when  6  years  of  age. 


Mitral  insufficiency. 


Tonsils:  Much  enlarged;  especially  on  right. 

Nose:  Normal. 

Sinuses:  Not  infected. 

Ears:  Chronic  otitis  media;  suppurative. 

Nasopharynx:  Large  mass  adenoids;  mouth- 
breather. 

Teeth :  Carious. 

Cervical  glands:  Enlarged;  particularly  on 
right  in  anterior  triangle. 

Tonsils:  Enlarged,  particularly  on  right;  ad¬ 
herent  to  pillars;  crypts  filled  with  debris. 

Nose:  Normal  aside  from  discharge  due  to 
adenoids. 

Sinuses:  Clear  (X-ray  diag.). 

Ears:  Drums  intact;  tenderness  over  mastoid. 

Nasopharynx:  Large  mass  adenoids;  mouth- 
breather. 

Cervical  glands:  Size  of  walnut  at  angle  jaw 
on  right;  soft;  tender;  movable.  Also  en¬ 
larged  in  all  other  triangles. 

Tonsils:  Much  hypertrophied;  adherent. 

Nose:  Normal  aside  from  discharge  due  to 
adenoids. 

Sinuses:  Seem  normal. 

Ears:  Chronic  catarrhal  otitis  media;  no 
discharge. 

Nasopharynx:  Large  mass  adenoids;  mouth- 
breather;  adenoid  facies. 

Cervical  glands:  Enlarged  at  angle  of  jaw 
on  both  sides,  especially  right;  also  in 
posterior  triangles. 

Tonsils:  Enlarged;  adherent  to  pillars. 

Adenoids:  Large  mass;  infected. 

Ears:  Normal. 

Teeth:  Good. 

Cervical  glands:  Enlarged  at  angles  jaw  both 
sides. 


98.5 


98.6 


99.6 


J.  O’N. 
31774. 
Male. 


M.  P. 
32484. 
Female, 


M.  W. 
33234. 
Female. 


S.  C. 
33586. 
Female, 


S.  M. 
34302. 
Male. 


W.  S. 
34780. 
Male. 


W 


w 


w 


w 


w 


w 


16  Office  boy. 


36  Housewife. 


12  School. 


14  School. 


Infrequent  tonsillitis;  arthritis  came  on  2 
months  after  sore  throat  which  lasted  4  days. 
Has  had  four  attacks  polyarthritis  in  past 
3  years.  Only  one  attack  associated  with 
cold  or  sore  throat.  No  history  chorea. 
Complains  of  frequent  attacks  of  palpitation 
heart. 


Complains  pain  and  stiffness  of  spine,  also  in 
elbows,  fingers,  and  knees.  History  acute 
rheumatic  fever  with  endocarditis  and  poly¬ 
arthritis  when  10  years  of  age.  Joints  soon 
cleared  up  and  were  normal  until  second 
attack  rheumatic  fever  3  years  ago.  After 
this  the  joints  never  became  entirely  normal. 
History  frequent  tonsillitis. 


Mitral  insufficiency. 
Mitral  stenosis. 
Tachycardia. 


Adherent  pericardium. 
Aortic  insufficiency. 
Mitral  insufficiency. 


Frequent  attacks  tonsillitis  with  high  fever, 
headaches  and  vomiting.  Acute  rheumatic 
fever  8  months  ago.  Joints  never  entirely 
returned  to  normal.  No  chorea.  Is  mouth- 
breather. 


Mitral  insufficiency. 


History  of  several  attacks  of  rheumatic  fever, 
last  attack  in  Nov.,  1913;  at  this  time 
practically  all  joints  were  involved.  The 
spine,  both  wrists  and  one  hip  have  never 
entirely  returned  to  normal.  Has  frequent 
headaches  (due  to  eyes).  Frequent  sore 
throat;  each  attack  makes  affected  joints 
worse. 


None. 


In  Feb.,  1913,  attack  acute  rheumatic  fever 
with  polyarthritis;  joints  entirely  cleared  up. 
In  Jan.,  1914,  had  second  attack  acute  rheu¬ 
matic  fever  with  polyarthritis;  precordial 
pain;  was  in  bed  for  3  months.  No  history 
tonsillitis. 


Acute  pericarditis. 
Adherent  pericardium. 
Mitral  insufficiency. 


History  occasional  sore  throats  for  past  3  or  4 
years;  about  2  months  ago  had  tonsillitis 
followed  in  a  few  days  by  chills;  high  fever; 
swelling,  redness,  pain  knees,  ankles,  hands, 
wrists,  elbows.  No  history  chorea. 


None. 


Tonsils:  Enlarged;  adherent  to  pillars. 

Nose:  Normal. 

Sinuses:  Not  infected. 

Ears:  Normal. 

Nasopharynx:  Small  amount  adenoids. 

Cervical  glands:  Measure  3x5  cm.  at  angle 
jaw  on  both  sides. 

(Culture  from  tonsils  after  removal  showed 
pure  culture  streptococcus  pyogenes.) 

Teeth :  Carious. 

Tonsils:  Small;  fibrous;  densely  adherent  to 
pillars. 

Nose:  Normal. 

Sinuses:  Clear. 

Ears:  Normal. 

Nasopharynx:  Small  amount  adenoids. 

Teeth:  Carious  lower  molar  on  right. 

Cervical  glands:  Enlarged;  hard;  freely  mov¬ 
able  at  angle  jaw  on  each  side.  Slightly 
enlarged  in  both  posterior  triangles. 

Tonsils:  Small;  embedded;  adherent. 

Teeth:  Fairly  good. 

Ears:  Not  infected. 

Nose:  Normal,  aside  from  discharge  due  to 
adenoids. 

Nasopharynx:  Large  mass  adenoids;  mouth- 
breather. 

Cervical  glands:  Enlarged  at  angles  jaw. 

(Microscopical  examination  tonsils  and  ade¬ 
noids  after  removal  shows  no  tbc.  lesion.) 

Tonsils :  Much  enlarged. 

Nose:  Normal. 

Ears:  Normal. 

Sinuses:  All  clear. 

Nasopharynx:  Fairly  large  amount  adenoid. 

Teeth :  Good. 

Cervical  glands:  Much  enlarged  at  angle  jaw 
on  both  sides;  also  in  both  posterior  tri¬ 
angles. 

(Culture  for  tonsils  after  removal:  Strepto¬ 
coccus  haemolyticus.) 

Tonsils:  Very  large;  meet  in  mid-line;  ad¬ 
herent  to  pillars. 

Nose:  Hvpert.  inf.  turb. ;  otherwise  normal. 

Sinuses:  Clear. 

Ears:  Normal. 

Nasopharynx:  Small  mass  adenoids;  had  been 
previously  removed. 

Cervical  glands:  Enlarged,  tender  in  anterior 
and  posterior  triangles.  « 

Teeth :  Many  carious. 

Tonsils:  Greatly  enlarged. 

Nose:  Normal  except  discharge  from  adenoids. 

Sinuses:  Not  infected. 

Ears:  Normal. 

Nasopharynx:  Large  mass  adenoids;  mouth- 
breather. 

Teeth :  Carious. 

Cervical  glands:  Enlarged  at  angle  jaw  on 
both  sides. 


98.4 


99 


99.2 


99.2 


99 
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WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER 

DISCHARGE  FROM  HOSPITAL. — Continued. 

Date  and  Indication  for  Operation. 

Post-operative 

Complications. 

General  Physical  Examination. 

Tonsillectomy. 

Subsequent  Examination. 

eneral  glandular  enlargement. 

May,  1912.  Repeated  attacks  tonsil 

None. 

July,  1915.  Had  recurrence  of  joint  symptoms  July,  1912  (2  months  after 

rine:  Clear, 
lings:  Clear. 

.  B.  C. :  3,800,000. 

B.  C.:  16,200. 

!b. :  60%. 

litis.  Pericarditis.  Mitral  insuffi 
ciency.  Rheumatic  fever.  (Extrac 
tion  carious  teeth.) 

leaving1  hospital).  In  Dec.,  1913,  had  severe  attack  arthritis  involving 
ankles,  knees,  wrists;  was  confined  to  bed  for  several  months.  Still  has 
some  stiffness  and  impairment  of  motion  in  right  wrist  and  ankle.  Has 
had  no  sore  throats  since  operation,  but  above  attacks  were  associated 
with  coryza,  headache,  vomiting  and  fever.  Is  a  healthy,  well-nourished 
child.  Teeth:  Carious.  Ears:  No  discharge;  drum  intact;  hearing 
normal.  Heart:  Enlarged;  systolic  murmur  heard  in  axilla  and  back; 
no  pericardial  rub. 

eneral  glandular  enlargement, 
ungs:  Slight  impairment  left  apex; 
no  rales, 
rine:  Normal. 

V.  B.  C. :  10,400. 
b.:  67%. 

eart:  P.  M.  I.  4  i.  s.  9  cm.  from 
mid-line.  Dullness  10  cm.  from  mid¬ 
line  to  left.  Systolic  murmur  at 
apex,  also  heard  in  axilla. 

Oct.,  1912.  Frequent  attacks  tonsil¬ 
litis.  Mitral  insufficiency.  Rheu¬ 
matic  fever. 

None. 

May,  1913  (7  months  after  operation).  Joints  all  normal.  Has  frequent 
colds;  no  sore  throat.  Difficulty  in  breathing  through  nose  due  to 
hypert.  of  both  inf.  turb.  Nasopharynx  and  throat  look  normal.  Glands 
of  neck  barely  palpable.  Has  gained  weight. 

June,  1915.  On  one  or  two  occasions  since  last  note  has  had  some  stiffness 
in  joints  for  2  or  3  days  at  a  time.  All  joints  normal  now.  Has  worked 
regularly  since  Dec.,  1912;  has  not  lost  a  day  on  account  of  sickness. 
Glands  in  anterior  triangles  are  not  palpable.  Teeth  in  good  condition. 
Nose:  The  hypert.  of  the  inf.  turb.  has  disappeared;  now  looks  normal. 
Heart:  Not  enlarged;  P.  M.  I.  1  cm.  inside  m.  line;  sounds  normal  at 
apex  and  base. 

eneral  glandular  enlargement, 
ungs:  Clear. 

eart:  Not  enlarged;  systolic  murmur 
at  apex,  not  well  heard  in  axilla, 
jrine :  Normal. 

as  jerky,  irregular  choreiform  move¬ 
ments  of  both  arms  and  legs. 

Nov.,  1912.  Frequent  attacks  tonsil¬ 
litis.  Rheumatic  fever.  Endo¬ 

carditis?  Chorea. 

None. 

May,  1913.  Has  had  no  return  of  arthritis  or  chorea.  Breathes  normally 
through  nose;  has  grown  rapidly;  appetite  good.  Glands  in  cervical 
triangles  are  still  slightly  enlarged.  Heart  sounds  clear. 

Mar.,  1914.  No  return  of  chorea  or  arthritis.  No  evidence  of  any  heart 
lesion.  Ears:  Hearing  normal;  drums  intact.  Teeth:  Good. 

Aug.,  1915.  General  health  excellent.  No  return  of  arthritis  or  chorea. 
Heart  normal. 

fa  general  glandular  enlargement, 
(eart:  9%  cm.  to  left  from  mid-line; 
not  enlarged  to  right.  Systolic  mur¬ 
mur  at  apex,  axilla  and  back, 
llse:  Regular;  no  arteriosclerosis, 
ungs:  Clear  on  perc.  and  ausc. 
ver  and  spleen:  Not  palpable. 

.  B.  C.:  6300. 
u. :  84%. 

Nov.,  1912.  Chronic  tonsillitis.  In¬ 
fected  adenoids.  Cervical  adenitis. 
History  two  attacks  rheumatic  fever. 

None. 

Mar.,  1914.  Has  been  perfectly  well  since  operation.  Throat  and  naso¬ 
pharynx  look  normal.  No  recurrence  of  arthritis.  Gained  35  pounds  in 
weight.  Joints  normal. 

Sept.,  1915.  Perfectly  well;  works  regularly.  Cervical  glands  not  palpable. 
No  symptoms  of  heart  lesion.  Joints  normal.  Heart:  Apex  in  5th  s. 
Dullness  11  cm.  to  left  of  mid-line;  3%  cm.  to  right  in  4th  s.  A  soft 
systolic  murmur  at  apex  not  transmitted  to  axilla.  Sounds  clear  at 
base.  Perfect  compensation. 

ood  pressure  105  mm.  Hg. 

•ine:  Normal. 

mgs :  Clear. 

Mar.,  1913.  Three  attacks  acute  rheu- 

Elevation  of  temperature  to 

May,  1913  (2  months  after  tonsillectomy).  Joints  all  seem  normal.  Appetite 

tneral  glandular  enlargement ;  epi- 

matie  fever.  Mitral  insufficiency  and 

101°  F.  Right  wTist  and 

good.  Cervical  glands  still  enlarged.  Heart:  11  cm.  left;  4  cm.  to  right; 

trochlears  particularly  enlarged. 

stenosis.  Renal  lesion.  (Extraction 

shoulder  became  hot,  swol- 

murmurs  as  before. 

lassermann :  Negative. 

B.  C.:  4,600,000. 

.  B.  C.:  8000. 

). :  75%. 

line:  Albumin;  trace  few  hyaline 
ind  granular  casts. 

carious  teeth.) 

len,  painful;  was  apparently 
normal  before  operation. 
Rapidly  cleared  up. 

Mar.,  1914.  Glands  at  angle  jaws  not  palpable.  Teeth  in  good  shape. 
Throat,  nose  and  nasopharynx  normal.  Has  gained  weight.  The  axillary 
and  epitrochlear  glands  are  much  smaller.  Urine:  Normal. 

Dec.,  1915.  Is  a  strong,  healthy  looking  man;  has  had  no  illness  of  any  kind 
for  2  years.  Works  regularl}*.  Urine:  Normal.  Heart:  Much  smaller; 
well  compensated.  Has  no  more  paroxysmal  tachycardia.  The  anterior 
cervical  glands  are  not  palpable  on  left;  barely  felt  on  right.  Throat 
looks  normal  aside  from  hvpertrophic  pharyngitis. 

[>  general  glandular  enlargement, 
ngs:  Clear. 

.  B.  C.:  7000. 

). :  90%. 
ine:  Normal. 

July,  1913.  Attacks  tonsillitis.  Rheu¬ 
matic  fever.  Heart  lesions.  Ar¬ 
thritis.  (Extraction  carious  teeth.) 

None. 

June,  1915.  There  has  been  no  improvement  in  the  arthritis  of  the  lower 
spine;  the  elbows,  fingers  and  knees  are  improved  but  not  normal.  Still 
painful  and  very  stiff  early  in  mornings,  and  during  rainy  weather. 
Cervical  glands  not  palpable.  Heart  lesion  well  compensated.  There 
has  been  no  increase  in  the  joint  symptoms  or  involvement  of  other  joints. 

ray  of  joints  and  spine;  infectious 
arthritis. 

ilmette  1%  negative. 

Ilmette  5%  negative. 

Ineral  glandular  enlargement, 
part:  Slightly  enlarged.  Systolic 

nurmur  at  apex  transmitted  to 
lixilla  and  back;  also  faint  murmur 
jit  base. 

Per:  Not  enlarged, 
been:  Palpable. 

3ngs:  Clear  on  posterior  and  anterior. 

1  B.  C. :  9600. 

lulture  from  tonsils  after  removal; 
taphylococcus.) 

Nov.,  1913.  Chronic  tonsillitis.  Rheu¬ 
matic  fever.  Heart  lesion.  Tbc. 
synovitis. 

None. 

Mar.,  1914.  Joints  all  normal  with  exception  left  ankle.  No  colds  or  sore 
throat  since  operation. 

April,  1914.  Re-admitted  to  hospital  and  operated  on  for  tbc.  synovitis 
left  ankle. 

April,  1915.  Ankle  well;  no  other  joints  involved.  No  evidence  Tbc.  else¬ 
where.  General  health  better  than  ever  before. 

Aug.,  1915.  No  return  arthritis.  Cervical  glands  barely  palpable.  Spleen 
not  felt.  Nose,  throat,  ears  normal.  Teeth  carious.  Heart:  Not  enlarged 
to  right  or  left.  Systolic  murmur,  maximum  at  apex,  heard  in  axilla 
and  back.  No  diastolic  murmur.  No  shock  or  thrill.  Well  compensated 
lesion. 

1  general  glandular  enlargement. 

Ings:  Clear. 

1  art :  Normal, 
line :  Normal. 

Jan.,  1914.  Frequent  tonsillitis.  Rheu¬ 
matic  fever.  Arthritis. 

None. 

July,  1915  (18  months  after  tonsillectomy).  Still  has  pain  at  times  in  back, 
but  no  limitation  of  motion  at  present.  The  wrists  and  hip  have  cleared 
up;  now  appear  normal  in  every  way.  The  cervical  glands  are  still 
enlarged  in  both  anterior  and  posterior  triangles.  There  is  one  carious 
tooth  (referred  to  dental  department). 

(leral  glandular  enlargement.  Epi- 
Irochlears  large.  Axillary  glands 
'  ender. 

fssermann:  Negative, 
lags:  Slight  dullness  left  lower 

ack;  just  recovered  from  pneumonia. 
IB.  C.:  3,800,000. 

'  B.  C.:  13,400. 

Apr.,  1914.  Rheumatic  fever.  Heart 
lesions.  Arthritis.  (No  history  ton¬ 
sillitis.)  (Referred  to  dentist.) 

None. 

Jan.,  1916  (over  l1/*  years  after  tonsillectomy).  Joints  have  all  cleared  up; 
no  stiffness  or  pain  for  over  a  year.  Glands  at  angle  jaw  on  each  side 
measure  about  2  cm.  in  diameter;  other  smaller  glands  in  anterior 
triangles;  none  palpable  in  posterior  triangles.  Teeth:  Many  filled. 
Nose:  Hypert.  inf.  turb.  left.  “  General  health  better  than  ever  before.” 
Heart:  P.  M.  I.  4  s.,  2%  cm.  inside  m.  line.  Not  enlarged  to  right. 
No  palpable  thrill.  Mitral  insufficiency  as  before.  No  friction  rub  heard. 
Pulse  regular  and  strong;  80  to  minute. 

I.:  65%. 

Ine:  Clear. 

1  leral  glandular  enlargement, 
lay  joints  shows  only  periarticular 
hanges. 

I  lgs :  Clear. 

Iirt:  Normal. 

tine:  Albumin  and  R.  b.  c.  No 
lasts. 

rune,  1914.  Attacks  tonsillitis.  Rheu¬ 
matic  fever.  Renal  lesion. 

0 

None. 

Aug.,  1915  (over  1  year  after  tonsillectomy).  Joints  normal;  has  had  no 
recurrence  of  joint  symptoms.  Had  acute  otitis  media  last  winter;  ears 
are  normal  at  present  time.  Glands  in  anterior  triangles  not  palpable; 
measure  about  ^  cm.  in  diameter  in  posterior  triangles.  Teeth  in  good 
condition.  Nose,  throat,  and  nasopharynx  look  normal.  Axillary  and 
epitrochlear  glands  still  palpably  enlarged.  Urine:  Normal  in  every 
way;  no  trace  of  albumin. 
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[No.  311 


Name. 
Surg.  No. 
Sex. 


S.  P. 

34838. 

Male. 


H.  F. 

34859. 

Male. 


E.  McC. 
35084. 
Female. 


B.  T. 
35494. 
Female. 


E.  H. 
35753. 
Female. 


TABLE  V—  ARTHRITIS  GROUP. 


Race. 


Age. 


Occupation. 


REMOVAL  OF  TONSILS  AND  ADENOIDS  FOR  ACUTE  RHEUMATIC  FEVER 


Heart  Lesion. 

Special  Examinations. 

Temp.  (Mouth) 
on  Day  Before 

History. 

Tonsils,  Nose,  Sinuses,  Ears,  Nasopharynx, 

Operation. 

Teeth,  Cervical  Glands. 

°  F. 

W 


W 


W 


22  Student. 


25  Student. 


W 


13 


School. 


W 


12 


School. 


Trouble  with  nose  and  throat  all  his  life. 
Frequent  and  severe  “  winter  colds,”  and 
attacks  tonsillitis.  Has  had  three  attacks 
rheumatic  fever  in  past  8  years.  Last  attack 
1  month  ago  was  associated  with  tonsillitis. 
No  chorea. 


Mitral  insufficiency. 


Frequent  tonsillitis  during  past  2  years.  Last  Pericarditis  with  effusion, 
attack  of  tonsillitis  was  followed  4  days  later  Myocardial  insufficiency, 
by  acute  rheumatic  fever;  pericarditis  with 
effusion;  and  myocarditis.  All  joints  were 
affected,  but  left  knee  and  hip  cleared  up 
more  slowly  than  others. 


Tonsils:  Enlarged;  very  adherent  to  pillars. 

Nasopharynx:  Infected  adenoids. 

Ears:  Normal. 

Nose:  Hypert.  inf.  turb. ;  sinuses  clear. 

Teeth :  Good. 

Cervical  glands:  Slightly  enlarged  angle  jaws 
both  sides;  just  palpable  in  posterior  tri¬ 
angles. 

Tonsils:  Enlarged;  densely  adherent  to  pillars. 

Nose:  Hypert.  inf.  turb.;  no  sinus  infection. 

Ears:  Normal. 

Nasopharynx:  Small  amount  adenoids;  dis¬ 
charge  from  posterior  nares. 

Teeth :  Good. 

Cervical  glands:  Enlarged  at  angles  jaw  and 
in  posterior  triangles. 


History  frequent  tonsillitis  since  early  child-  Mitral  insufficiency. 
,  hood.  Is  said  to  have  had  “  muscular  rheu¬ 
matism  ”  3  years  ago.  Has  had  two  attacks 
of  rheumatic  fever  within  the  past  1%  years. 

Both  associated  with  tonsillitis.  All  joints 
of  legs  involved.  Has  fever  and  sore  throat 
almost  constantly  for  past  month.  Joints  are 
stiff  and  painful  on  motion. 

Frequent  tonsillitis.  Mouth-breather.  Fre-  Mitral  insufficiency, 
quent  epistaxis.  Acute  rheumatic  fever  with 
heart  lesion  and  multiple  arthritis  6  years 
ago.  Has  been  dyspnoeic  since  on  slight 
exertion.  Joints  still  stiff  and  at  times 
very  painful.  No  chorea. 


History  frequent  tonsillitis,  and  discharge 
from  both  ears  1  year  ago.  Has  had  one 
attack  of  polyarthritis  involving  the  large 
and  small  joints,  with  fever  and  sore  throat. 
Some  pain  over  heart.  Joints  normal  at 
present.  Frequent  headaches. 


Mitral  insufficiency. 


Tonsils:  Not  enlarged;  adherent  to  pillars. 

Nose:  Normal. 

Sinuses:  Not  infected. 

Teeth :  Carious. 

Ears:  Drums  intact;  hearing  good. 

Nasopharynx :  Moderately  enlarged. 

Cervical  glands:  Enlarged  in  anterior  and 
posterior  triangle  on  both  sides. 

Tonsils:  Enlarged;  especially  on  left;  adherent 
to  pillars. 

Teeth:  Many  carious;  alveolar  abscess. 

Ears:  Chronic  catarrhal  otitis  media. 

Nose:  Normal  aside  from  discharge  due  to 
adenoids. 

Nasopharnyx:  Chronically  infected  adenoids. 
Mouth-breather. 

Cervical  glands:  Enlarged  in  all  triangles. 

Tonsils:  Much  enlarged. 

Nose:  Deflected  septum  to  right;  discharge  on 
right. 

Teeth:  Good. 

Nasopharynx:  Large  mass  adenoids;  mouth- 
breather;  adenoid  facies. 

Ears:  Purulent  discharge  both  sides. _ 

Cervical  glands:  Enlarged  at  angle  jaw  both 
sides;  smaller  in  posterior  triangles. 


99.6 


98.4 


100 


98 


98.5 


H.  C. 
36124. 
Male. 


W 


25 


Farmer. 


Following  an  attack  of  tonsillitis  5  years  ago 
had  high  fever  and  swelling,  redness,  tender¬ 
ness  of  joints  of  legs  and  arms.  Has  had 
frequent  recurrence  of  these  attacks.  At 
present  the  back  is  stiff  and  painful.  Head¬ 
aches. 


Mitral  insufficiency. 


K.  G. 
36180. 
Female, 


W 


10 


School. 


H.  C. 
36205. 
Female. 


W 


18 


C'lerk. 


S.  M. 
36430. 
Male. 


W 


14 


No  history  of  tonsillitis.  Complains  pain  in 
chest;  skin  rash  (urticaria);  pain,  swelling, 
redness  of  joints;  headaches.  First  attack 
arthritis  1  year  ago;  last  attack  1  month 
ago.  Joints'  still  painful;  has  been  in  bed 
for  3  weeks.  Frequent  colds  and  cough; 
dyspnoea  on  exertion. 


Aortic  insufficiency. 
Mitral  insufficiency. 


Has  had  two  admissions  to  this  hospital  for  Mitral  insufficiency, 
acute  rheumatic  fever.  First  attack  in  Feb., 

1914;  associated  with  streptococcic  tonsil¬ 
litis;  endocarditis;  multiple  arthritis.  Joints 
cleared  up.  Second  attack  July,  1914.  Came 
on  about  1  month  after  a  severe  tonsillitis. 

Knees  chiefly  affected.  Since  this  attack 
joints  stiff  and  painful ;  walks  with  difficulty, 
using  a  cane.  No  history  chorea. 

Frequent  tonsillitis.  Has  had  five  or  six  at-  Mitral  insufficiency, 
tacks  acute  polyarthritis  during  past  3  years. 

Frequent  frontal  headache;  chronic  supp. 
otitis  media;  swelling  glands  left  side  neck. 

Dyspnoea  on  exertion  for  past  year;  also 
edema  feet  and  ankles  1  year  at  frequent 
intervals. 


Tonsils:  Both  small,  fibrous,  densely  adherent 
to  pillars. 

Nose:  Obstruction  due  to  deflected  septum; 
hypert.  of  inf.  turb.  and  mid.  turb.  on  left. 
X-ray:  Shows  clouding  left  frontal  sinus. 

Teeth :  Good. 

Ears :  Chronic  catarrhal  otitis  media ;  tinnitus. : 

Nasopharynx:  Discharge  from  left  side  nose; 
chronic  pharyngitis. 

Cervical  glands:  Enlarged  on  both  sides  at 
angle  jaw.  Chain  of  enlarged  glands  in  both 
posterior  triangles. 

Tonsils:  Much  enlarged;  adherent  to  pillars. 

Nose:  Right  inf.  turb.  enlarged;  sinuses  clear. 

Teeth :  Good. 

Ears :  Normal. 

Nasopharynx:  Large  mass  adenoids;  mouth- 
breather. 

Cervical  glands:  Enlarged  in  both  anterior 
and  posterior  triangles. 

Tonsils:  Enlarged;  adherent;  infected. 

Adenoids:  Small;  chronically  infected;  dis¬ 
charge. 

Ears:  Not  infected. 

Nose:  No  sinus  infection. 

Teeth:  Gingivitis;  caries. 

Cervical  glands:  Enlarged  at  angles  jaw; 
tender.  Just  palpable  in  posterior  triangles. 

Tonsils:  Enlarged;  adherent  to  pillars. 

Adenoids:  Enlarged. 

Teeth :  Carious. 

Sinuses:  Not  infected. 

Ears:  Chronic  supp.  otitis  media. 

Cervical  glands:  Size  walnut  angle  jaw  left; 
enlarged  in  other  triangles. 


D.  S. 
37036. 
Female. 


W 


9 


H.  W. 
37212. 
Male. 


W 


13 


Factory. 


Frequent  tonsillitis.  -  Has  had  three  attacks  Mitral  insufficiency, 
of  multiple  arthritis.  Chorea  after  last  at¬ 
tack.  Complains  pain  over  heart.  Dyspnoea 
on  exertion. 


Occasional  sore  throat.  Has  had  one  attack  Mitral  insufficiency, 
of  multiple  arthritis  1  month  ago  involving 
hips,  knees,  ankles.  Joints  swollen,  hot, 
red,  very  painful.  No  history  chorea. 


Tonsils:  Meet  in  mid-line. 

Adenoids:  Very  large. 

Teeth:  Carious. 

Sinuses:  Not  infected. 

Cervical  glands:  Enlarged  in  anterior  and 
posterior  triangle. 

Tonsils:  Enlarged;  adherent  to  pillars. 
Adenoids:  Very  large. 

Teeth:  Good. 

Sinuses:  Not  infected. 

Cervical  glands:  Enlarged  in  anterior  and 
posterior  triangles. 


99.5 
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January,  1917.] 


WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL.— Continued. 


General  Physical  Examination. 


Date  and  Indication  for  Operation. 
Tonsillectomy. 


Post-operative 

Complications. 


Subsequent  Examination. 


Slight  glandular  enlargement. 

Heart:  Slightly  enlarged;  definite 

mitral  lesion. 

Lungs:  Clear  on  pere.  and  ause. 

Urine:  Normal. 

R.  B.  C. :  4,900,000. 

W.  B.  C. :  13,600. 

Hb. :  95%. 

General  glandular  enlargement. 

Lungs:  Normal. 

Urine:  Trace  albumin;  no  casts;  no 
blood. 

R.  B.  C. :  5,600,000. 

W.  B.  C.:  4750. 

Hb. :  95%. 

Culture  from  tonsils  after  removal; 

streptococcus  haemolyticus. 

General  glandular  enlargement. 
Axillary  glands  tender. 

Lungs:  Clear  on  perc.  and  ausc. 

Urine:  Normal. 


Slight  general  glandular  enlargement. 
Heart:  Enlarged  to  left.  Systolic  mur¬ 
mur  at  apex,  axilla  and  back. 
Lungs:  Clear  on  perc.  and  ausc. 

Urine:  Normal. 


June,  1914.  Chronic  tonsillitis.  Rheu¬ 
matic  fever.  Heart  lesion.  (Nasal 
operation  also.) 


June,  1914.  Frequent  tonsillitis. 
Rheumatic  fever.  Pericarditis.  Myo¬ 
carditis. 


Aug.,  1914.  Frequent  tonsillitis. 
Rheumatic  fever.  Heart  lesion. 


Oct.,  1914.  Chronic  tonsillitis.  Rheu¬ 
matic  fever.  Heart  lesion.  Arthritis. 
(Extraction  carious  teeth.) 


None. 


Oct.,  1915.  .  No  recurrence  of  joint  symptoms.  No  colds  or  sore  throat  during 
past  winter.  Heart:  Well  compensated  lesion.  Nose  and  throat  look 
normal. 


None. 


July,  1914.  Three  weeks  after  tonsillectomy  had  relapse  with  return  of  joint 
symptoms,  and  alarming  myocardial  insufficiency;  slowly  recovered. 

Feb.,  1916.  General  health  excellent  since  Aug.,  1914.  Has  had  no  sore 
throat,  nor  any  return  of  joint  symptoms.  The  cervical  glands  are  still 
enlarged  on  both  sides. 

Aug.,  1916.  Joints  all  normal.  General  health  excellent. 


None.  April,  1915.  General  health  excellent;  growing  rapidly.  Joints  all  normal. 

No  dyspnoea  on  running,  as  before.  Nasopharynx  and  throat  normal. 
Heart:  Loud  systolic  murmur  heard  in  axilla  and  over  back. 

Aug.,  1915.  Glands  in  anterior  triangles  not  palpable;  just  felt  in  posterior 
triangles.  Joints  normal.  Liver  and  spleen  not  palpable.  Heart:  The 
systolic  murmur  is  soft,  blowing  in  character;  heard  loudest  at  P.  M.  I. ; 
transmitted  to  axilla  and  back.  Cardiac  dullness  extends  8%  cm.  to  left 
in  5  i.  s. ;  to  sternal  border  in  4  i.  s.  Pulse:  Regular. 

None.  Aug.,  1915.  No  recurrence  arthritis.  Joints  all  normal  at  present.  No 

chorea.  No  sore  throat  or  cold  since  operation.  No  shortness  of  breath; 
can  take  exercise  like  other  children.  Goes  to  school  regularly  for  the 
first  time  in  her  life.  Cervical  glands  not  palpable.  Teeth,  nose,  throat, 
ears  all  look  normal. 


Glands,  axillae,  groins,  epitrochlears 
enlarged. 

Lungs:  Normal. 

Urine:  Normal. 

Is  a  pale,  slender,  aeaaemic  looking 
child. 


Nov.,  1914.  Frequent  tonsillitis.  Rheu¬ 
matic  fever.  Chronic  supp.  otitis 
media  double.  Mouth-breather. 
Heart  lesion. 


None. 


j  Slight  general  glandular  enlargement. 
Lungs:  Clear  on  perc.  and  ausc. 

:Urine:  Albumin;  no  casts;  no  R.  B.  C. 
Bradycardia:  Pulse  50  to  minute,  but 
||  regular  and  strong. 


Jan.,  1915.  Frequent  tonsillitis.  Rheu¬ 
matic  fever.  Arthritis.  Heart  lesion. 
(Nasal  operation  also.) 


None. 


April,  1915.  Has  gained  weight.  General  health  good.  No  sore  throat  and 
no  joint  symptoms  since  operation.  Has  no  dvspncea  on  exertion.  Glands 
neck  just  palpable.  Ears:  No  discharge;  drums  intact;  hearing  within 
normal  limits.  Teeth:  Carious  (referred  to  dentist).  Heart:  As  before. 

Aug.,  1915.  Discharge  in  nasopharynx  due  to  infection  right  antrum  (X-ray: 
Clouding  right  antrum).  Teeth  still  in  bad  shape.  Glands:  Chain  in 
each  posterior  triangle  about  %  cm.  in  diameter;  smaller  in  anterior 
triangles.  Chronic  hyperplastic  pharyngitis.  (Irrigation  antrum.) 
Heart:  P.  M.  I.  in  4  s.  5.3  cm.  to  left  mid-sternal  line;  right  heart 
1.5  cm.  to  right  sternum.  P2  accentuated.  No  thrill.  Blowing  systolic 
murmur,  maximum  at  apex,  transmitted  to  axilla  and  back. 

Sept.,  1915.  No  improvement  in  condition  of  back;  other  joints  still  stiff, 
and  at  times  painful.  Still  has  tinnitus.  (Advised  operation  on  sinuses.) 


General  glandular  enlargement. 

Lungs:  Few  rales  heard  over  both 
lungs;  slight  impairment  at  apices. 
Pirquet:  Positive. 

(No  histological  evidence  of  Tbc.  in 
J  tonsils  or  adenoids.)  Urticarial  rash 
fading. 

Blood  culture  negative. 

Slight  general  glandular  enlargement. 
Heart:  Enlarged  to  left;  definite 

I  mitral  lesion. 

Lungs:  Clear  on  perc.  and  ausc. 

Urine:  Albumin;  no  casts;  no  blood. 
W.  B.  C. :  10,700. 

IHb. :  79%. 


Jan.,  1915.  Urticaria.  Rheumatic 
fever.  Arthritis.  Heart  lesions. 


Jan.,  1915.  Chronic  tonsillitis.  Rheu¬ 
matic  fever.  Chronic  arthritis.  (Re¬ 
ferred  to  dentist.) 


None. 


None. 


Oct.,  1915.  Glands  in  neck  still  slightly  enlarged  on  both  sides.  Hyper¬ 
trophic  pharyngitis,  otherwise  throat  and  nasopharynx  normal.  Sinuses: 
Clear.  General  condition  good. 

April,  1915.  Heart:  9  cm.  to  left  in  5  s. ;  2  cm.  right  in  4  s.  Pulse  84. 
Blowing  diastolic  murmur  at  aortic  area  after  exertion.  No  thrill. 

June,  1916.  General  condition  good.  No  glandular  enlargement.  Lungs  clear 
on  posterior  and  anterior.  Heart:  8  cm.  to  left  in  5  s. ;  2  cm.  to  right 
in  4  s.  Sounds  clear  at.  apex. 

June,  1915.  Joint  condition  has  gradually  improved;  for  past  3  months  walks 
normally;  no  pain;  occasional  stiffness.  Cervical  glands  not  palpable 
on  either  side  in  anterior  triangles.  Throat  normal  with  exception  of 
hypertrophic  pharyngitis.  Nasopharynx:  Normal.  Nose  normal.  Heart: 
Enlarged;  11%  cm.  to  left  mid-line;  4  cm.  right.  Blowing  systolic 
murmur  at  apex,  over  sternum  and  in  axilla.  P2  accentuated.  Liver  not 
enlarged.  Pulse  regular. 


General  glandular  enlargement. 
Lungs:  Clear  on  perc.  and  ausc. 

Urine:  Albumin  and  casts. 

Phthalein :  58%  for  1st  h. ;  10%  for 

Si  2d  h. 

R.  B.  C. :  4,200,000. 
iV.  B.  C. :  11,600. 

Hb.:  72%. 

Differential  blood  count;  normal. 
Lungs:  Clear  on  pere.  and  ausc. 

Heart:  Enlarged;  blowing  systolic 

*  murmur  apex,  axilla  and  back. 
Urine:  Normal. 


Feb.,  1915.  Chronic  tonsillitis.  Rheu¬ 
matic  fever.  Heart  lesion.  Otitis 
media.  (Extraction  carious  teeth.) 


May,  1915.  Chronic  tonsillitis.  Heart 
lesion.  Rheumatic  fever. 


Acute  flare-up  of  arthritis  in¬ 
volving  right  shoulder,  el¬ 
bow,  wrists  and  fingers. 
Gradually  subsided. 


None. 


July,  1915.  Recurrence  acute  arthritis  1  month  ago;  not  so  severe  as  usual, 
was  in  bed  for  a  week.  No  headaches  since  tonsillectomy.  Ears:  Drums 
intact;  hearing  good.  Teeth:  Good.  Cervical  gland  on  left  is  barely 
palpable;  measures  about  1  cm.  in  diameter.  Heart:  P.  M.  I.  in  5th  s. 
7%  cm.  left  of  mid-line;  right  border  2  cm.  right  mid-line.  Systolic 
murmur  heard  all  over  back.  No  thrill.  Pulse:  Regular,  96  to  minute. 
Liver:  Slightly  enlarged.  Spleen:  Not  palpable.  No  general  glandular 
enlargement. 

May,  1916.  Joints  normal.  No  recurrence  rheumatic  fever  or  chorea  since 
operation.  No  pain  over  heart.  No  dyspnoea.  General  condition  excel¬ 
lent.  Heart:  Left  border  7  cm.  left  mid-line;  right  border  1  cm.  right 
of  sternal  margin.  Systolic  murmur  as  before. 


mngs:  Clear.  June,  1915.  Chronic  tonsillitis.  Heart 

Heart:  Enlarged;  systolic  murmur  lesion.  Rheumatic  fever. 

apex,  heard  in  axilla. 

Urine:  Normal. 

R.  B.  C.:  4,700,000. 

W.  B.  C. :  5600. 

'Hb.:  77%. 


None. 


Nov.,  1915.  Joints  normal.  No  recurrence  arthritis  since  operation.  Works 
iegularly.  Cervical  glands  not  palpable.  Throat:  Normal.  Heart:  Mur¬ 
mur  as  before.  Pulse  90,  regular. 

Oct.,  1916.  No  recurrence  rheumatic  fever  or  arthritis.  Works  regularly. 
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TABLE  VI.—  REMOVAL  OF  TONSILS  AND  ADENOIDS  FOR  SYDENHAM’S  CHOREA 

I.  Cases  between  1  and  5  Years  of  Age. 


Name. 

Surg.  No. 

Sex. 

Race. 

Age. 

Occupation. 

History. 

Heart  Lesion. 

Special  Examination. 

Temp.  (Mout 
on  Day  Befor 
Operation. 
F- 

A.  L. 

30988. 

Female. 

W 

5 

Frequent  sore  throats  for  past  3  years.  Onset 
chorea  2  months  ago;  never  arthritis. 
Twitching  in  both  arms  and  face;  less 
marked  legs.  Speech  thick. 

Mitral  insufficiency. 

Tonsils:  Much  enlarged;  crypts  filled  with 
yellowish  plugs  of  debris. 

Teeth:  Many  carious. 

Nose:  Negative  aside  from  discharge  due  to 
adenoids. 

Ears:  Normal. 

Nasopharynx:  Large  mass  adenoids. 

Cervical  glands;  all  enlarged. 

98.6 

S.  A. 

35735. 

Female. 

W 

S 

No  history  sore  throat;  colds  infrequent. 
Onset  2  weeks  ago  with  multiple  arthritis 
affecting  hips,  both  ankles  and  left  elbow. 
Irregular  jerking  movements  in  hands,  arms 
and  legs. 

None. 

Tonsils:  Much  enlarged. 

Nasopharnyx:  Large  adenoids;  mouth-breather. 

Discharge  from  nose. 

Teeth :  Good. 

Ears:  Not  infected. 

Cervical  glands:  Enlarged  particularly  at 
angles  jaw;  also  in  posterior  triangles. 

98.8 

M.  K. 

37441. 

Female. 

w 

4 

No  history  of  sore  throat;  was  in  Robert 
Garrett  Hospital  for  2  months  with  acute 
chorea.  No  arthritis.  No  heart  lesion. 
Both  hands,  arms  and  legs  involved;  jerky, 
irregular  movements.  Eczema ;  no  history 
asthma. 

None. 

Tonsils:  Not  particularly  enlarged. 
Nasopharynx:  Adenoids;  mouth-breather. 

Teeth:  Good. 

Ears:  Normal. 

Nose:  Slight  discharge  due  to  adenoids. 
Cervical  glands:  Enlarged  at  angles  jaw  and 
in  posterior  triangles.  Has  eczema  behind 
left  ear. 

99 

B.  M. 

35464. 

Female. 

w 

3 

Has  had  tonsillitis  once  or  twice.  First 
attack  tonsillitis  in  1910. 

None. 

Tonsils:  Enlarged. 

Adenoids:  Very  large  mass. 

Teeth :  Many  carious. 

Cervical  glands:  Visible  on  inspection  at 
angles  jaw. 

99 

II.  Cases  between  6  and  10  Years  of  Age. 


J.  R. 

30827. 

Male. 

R.  B. 

30417. 

Male. 

C 

W 

7 

9 

History  frequent  attacks  tonsillitis.  First 
attack  chorea  in  1910.  Was  treated  in  dis¬ 
pensary  of  the  Johns  Hopkins  Hospital. 

Very  indefinite  history  of  tonsillitis.  Is 
mouth-breather.  Has  frequent  “  colds.”  Is 
just  recovering  from  fourth  attack  of  chorea. 
Has  marked  difficulty  in  articulating.  His¬ 
tory  of  weakness  one  leg  and  arm. 

None. 

None. 

Tonsils:  Much  enlarged. 

Nasopharynx:  Large  mass  adenoids. 

Cervical  glands:  Enlarged  on  both  sides  in 
anterior  triangles. 

Tonsils:  Small;  atrophic;  adherent  to  pillars. 

Adenoids:  Large;  discharge  from  nasopharynx. 

Teeth :  Good. 

Nose:  Normal  aside  from  discharge  due  to 
adenoids. 

Ears:  Normal. 

Cervical  glands:  Slightly  enlarged  in  anterior 
and  posterior  triangles. 

99.5 

98 

E.  C. 

30828. 

Female. 

w 

7 

School. 

Frequent  tonsillitis;  three  or  four  attacks  a 
year  for  past  2  years.  Has  had  two  attacks 
acute  rheumatic  fever;  the  last  about  1  year 
ago.  Joints  all  clear  at  present.  Chorea, 
both  arms  and  legs,  at  intervals  for  2  years. 
Jerking  at  present. 

Mitral  insufficiency. 

Tonsils :  Very  large ;  especially  right; 

chronically  infected. 

Nasopharynx:  Adenoids  enlarged;  infected; 

adenoid  facies;  mouth-breather. 

Teeth :  Carious. 

Ears:  Not  infected;  hearing  good. 

Cervical  glands:  Enlarged  at  angles  jaw, 
particularly  on  right. 

99.6 

H.  G. 

30953. 

Male. 

w 

8 

Frequent  “  colds  ”;  occasional  sore  throat; 
mouth-breather.  Tonsillitis  about  2  months 
ago  followed  by  irregular  jerking  of  muscles 
of  face,  and  both  upper  arms.  No  history 
similar  trouble  previous  to  this  attack.  Has 
headaches,  probably  due  to  eyes.  No  ar¬ 
thritis. 

None. 

Tonsils:  Much  enlarged. 

Nasopharynx:  Adenoids  much  enlarged; 

mouth -breather;  adenoid  facies. 

Ears:  Normal. 

Nose:  Normal  aside  from  discharge  due  to 
adenoids. 

Teeth :  Carious. 

Cervical  glands:  Enlarged  at  angles  jaw; 
smaller  in  posterior  triangles. 

98.6 

R.  A. 

29279. 

Male. 

w 

8 

School. 

History  occasional  sore  throat  and  coryza. 
Acute  rheumatic  fever  2  years  ago.  Onset 
gradual  1  month  ago,  with  jerking  of  arms, 
legs,  and  face.  Pains  in  all  of  larger  joints 
of  arms  and  legs;  some  swelling  of  affected 
joints.  Drags  left  leg  on  walking  for  3 
weeks.  Speech  very  much  impaired. 

Mitral  insufficiency. 

Tonsils:  Very  large;  adherent  to  pillars. 
Nasopharynx:  Large  mass  adenoids;  mouth- 
breather. 

Teeth:  In  good  condition. 

Nose:  Normal  aside  from  discharge  due  to 
adenoids. 

Ears:  Not  infected. 

Cervical  glands:  Enlarged  in  all  triangles. 

98.6 

M.  A. 

33218. 

Female. 

w 

9 

School. 

Tonsillitis  every  winter  since  2  years  of  age; 
frequent  “  colds.” *  Has  had  three  attacks 
of  chorea;  no  symptoms  at  present.  Acute 
rheumatic  fever  8  months  ago  with  heart 
lesion  resulting.  Joints  normal  at  present. 

Mitral  insufficiency. 

Tonsils:  Very  large:  adherent  to  pillars; 

crypts  filled  with  yellowish  debris. 

Teeth :  Carious. 

Nose:  Deflected  septum  to  left;  discharge  on 
both  sides. 

Ears:  Chronic  catarrhal  otitis  media. 

Nasopharynx:  Large,  infected  adenoids; 

mouth-breather. 

Cervical  glands:  Much  enlarged  both  anterior 
triangles. 

99 

I.  M. 

33489. 

Female. 

w 

10 

School. 

Tonsillitis  6  weeks  ago  followed  by  chorea; 
still  has  choreiform  movements  of  arms,  legs 
and  face.  Also  pains  and  stiffness  in  joints. 

Mitral  insufficiency. 

Tonsils:  Small;  fibrous;  adherent  to  pillars. 
Teeth :  Good  condition. 

Nose:  Normal. 

Ears:  Drums  retracted. 

Nasopharynx:  Adenoids  have  been  removed. 
Cervical  glands:  Slightly  enlarged  at  angles 

B.  G. 

34743. 

Female. 

w 

10 

School. 

Frequent  attacks  tonsillitis.  No  history  ar¬ 
thritis.  Choreiform  movements  of  arms  and 
legs  at  present.  No  history  heart  trouble. 
Is  very  nervous  and  irritable. 

June,  1914,  none. 

Feb.,  1915,  mitral 
insufficiency. 

jaw . 

Tonsils:  Not  enlarged;  densely  adherent  to 
pillars. 

Teeth:  Carious. 

Ears:  Normal. 

Nose:  Good  breathing  space. 

Nasopharynx:  Large  mass  adenoids;  mouth- 
breather. 

Cervical  glands:  Enlarged  at  angles  jaw. 

99 
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WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL. 


I.  Cases 

BETWEEN  1  AND  5  YEARS 

of  Age. 

1 1 

Date  and  Indication  for  Operation. 

Post-operative. 

Complications. 

General  Physical  Examination. 

Tonsillectomy. 

Subsequent  Examination. 

larked  general  glandular  enlargement. 

Nov.,  1912.  Chorea.  History  sore 

Elevation  of  temperature  to 

May,  1913.  No  evidence  of  chorea  since  operation.  Mother  says  child  is  much 
less  nervous.  Throat,  nasopharynx  and  nose  look  normal.  Glands  of 

ieart:  Enlarged;  systolic  murmur 

throat.  Mouth-breather.  Mitral  in- 

101°  F.,  and  pulse  145  for  2 
days;  rapidly  returned  to 

heard  in  axilla  and  back. 

sufficiency. 

neck,  axilla,  groins  much  smaller.  Temperature  normal  . 

.ungs :  Clear. 

Spleen :  Enlarged. 

tetrosternal  dullness;  X-ray  diagnosis: 
Persistent  thymus. 

Trine:  Trace  albumin;  no  casts  found, 
t.  B.  C.:  4,900,000. 

V.  B.  C. :  14,400. 

Ib. :  80%. 

normal.  (Blood  culture 
negative.) 

Jan.,  1914.  Admitted  to  hospital  with  acute  chorea;  arthritis;  elevated  tem¬ 
perature;  dilatation  of  heart.  Succumbed  a  few  day  later.  No  autopsy. 

leneral  glandular  enlargement. 

Ieart:  Not  enlarged;  systolic  murmur 
at  apex  and  left  sternal  border,  not 
transmitted, 
amgs:  Clear. 

Trine:  Normal, 
t.  B.  C.:  5,500,000. 

V.  B.  C.:  21,600. 
lb.:  92%. 

’urpura  on  lower  legs. 

Nov.,  1914.  Enlarged  tonsils.  Mouth- 
breather.  Cervical  adenitis.  Chorea. 
Infectious  arthritis.  Purpura. 

None. 

April,  1915.  Joints  normal  for  past  4  or  5  months.  No  return  of  chorea  which 
completely  disappeared  soon  after  operation.  The  cervical  glands  are 
just  palpable;  a  little  larger  on  right  side.  Heart  normal.  Throat  looks 
normal.  Still  discharge  from  nose  particularly  left. 

July,  1915.  Returns  on  account  lump  at  angle  jaw  on  left;  noticed  for  2 
months.  Is  slightly  tender,  firm,  movable;  measures  2x3  cm.  Glands 
in  posterior  triangles  and  on  right  are  barely  palpable.  Pirquet  test: 
Negative.  Still  some  nasal  discharge.  Joints  normal.  No  return  of 
chorea.  Appetite  excellent;  has  gained  weight.  Temperature  normal. 
Heart  and  lungs  normal.  Urine  normal. 

No  general  glandular  enlargement. 
Ieart :  Normal, 
iungs:  Normal. 

Trine:  Normal. 

July,  1915.  Chorea.  Cervical  adenitis. 
Mouth-breather.  (Referred  to  skin 
department  for  eczema.) 

None. 

Nov.,  1915.  No  return  of  any  of  the  symptoms  of  chorea.  Glands  neck 
much  smaller.  Throat  and  nasopharynx  look  normal  with  exception  of 
hypertrophic  pharyngitis. 

Oct.,  1916.  No  recurrence  of  chorea.  Mother  states  child  has  had  no  symp¬ 
toms  of  nervousness  since  operation.  General  health  good.  Is  gaining 
weight. 

louth-breather.  Deformity  of  chest 
due  to  adenoids. 

Ieart  and  lungs:  Clear. 

'rine :  Clear. 

H - 

Oct.,  1914.  C  hr  o  n  i  c  tonsillitis. 
Cervical  adenitis.  .  Chorea. 

None. 

Nov.,  1915.  No  recurrence  chorea.  General  health  good.  Nose,  throat  and 
ears  look  normal.  Cervical  glands  still  palpably  enlarged;  size  lima  bean 
on  right:  smaller  on  left  at  angle  jaw. 

Nov.,  1916.  No  recurrence  chorea.  “  Perfectly  well  since  operation.” 

II.  Cases  between  6  and  10  Years  of  Age. 


Ieart  and  lungs:  Clear. 

Trine:  Normal. 

Nov.,  1912.  Chronic  tonsillitis.  Cervi¬ 
cal  adenitis.  Chorea. 

None. 

Nov.,  1916.  Has  occasional  symptoms  of  chorea  at  intervals  since  operation, 
but  mother  says  “  nervousness  ”  is  much  improved.  Does  not  articulate 
clearly.  General  health  good.  Teeth:  Carious;  alveolar  abscess.  Cervi¬ 
cal  glands  just  palpable.  Nose,  throat  and  ears  look  normal  aside  from 
teeth. 

light  general  glandular  enlargement. 
Ieart:  Not  enlarged.  A  murmur 

(systolic)  heard  at  apex.  Not  trans¬ 
mitted. 

.ungs :  Normal. 
rrine:  Normal. 

/.  B.  C.:  8200. 

Ib. :  80%. 

Aug.,  1912.  Repeated  attacks  chorea. 
Small,  fibrous  tonsils.  Mouth- 
breather, 

None. 

Mar.,  1914.  Had  another  attack  acute  chorea;  died  in  St.  Agnes’  Hospital. 
No  autopsy. 

• 

leneral  glandular  enlargement. 

Ieart:  Slightly  enlarged;  loud,  rough 
systolic  murmur  at  apex;  heard  in 
axilla  and  over  back, 
ungs:  Normal. 

Trine:  Normal. 

Nov.,  1912.  Frequent  tonsillitis.  Acute 
rheumatic  fever.  Chorea. 

None. 

May,  1913.  No  recurrence  of  joint  symptoms  or  chorea.  General  health  and 
appetite  much  improved.  Nose,  nasopharynx  and  throat  look  normal 
aside  from  hypertrophic  pharyngitis.  Glands  neck  barely  palpable. 
Heart:  Normal  size;  very  faint  systolic  murmur. 

Mar.,  1914.  In  perfect  health  since  tonsillectomy.  Joints  normal.  No  recur¬ 
rence  chorea.  Glands  neck  not  palpable;  those  in  groin  and  axillse  just 
felt.  Spleen  not  palpable.  Heart:  No  evidence  of  any  lesion;  not  en¬ 
larged;  no  murmur. 

eneral  glandular  enlargement. 

Nov.,  1912.  History  tonsillitis.  Mouth- 

Bleeding  from  nasopharvnx  at 

July,  1915.  No  recurrence  of  chorea.  Is  still  having  trouble  with  eyes.  Is  a 

[eart :  Normal. 

breather.  Chorea.  (Referred  to 

intervals  for  a  week.  Very 

well-grown,  healthlv  looking  bov.  Heart  normal.  Glands:  Barely 

ungs:  Normal. 

Tine:  Normal. 

I.  B.  C. :  9300. 
tb.:  92%. 

oculist.)  (Extraction  carious  teeth.) 

difficult  to  control  with  pack¬ 
ing.  Marked  secondary  anae¬ 
mia;  Hb.  from  92%  to  40%. 

palpable  in  neck,  axillae  and  groins.  Hypertrophic  pharyngitis,  otherwise 
throat  normal.  Still  carious  teeth. 

larked  general  glandular  enlargement. 
Axillary  glands  on  left  being  2  cm. 
in  diameter. 

Ieart:  Enlarged  to  right  and  left; 
systolic  murmur  at  apex  heard  in 
axilla  and  back.  Also  a  proto-dia¬ 
stolic  gallop  at  apex. 

.ungs:  Clear  on  perc.  and  ause. 
rine:  Clear, 
rythema  multiforme. 

.  B.  C. :  5,400,000. 

B.  C.:  5400. 
b.:  82%. 

Feb.,  1912.  Chronic  tonsillitis.  His¬ 
tory  rheumatic  fever.  Chorea.  Heart 
lesion. 

None. 

April,  1915  (over  3  years  after  operation).  Has  been  in  perfect  health.  No 
recurrence  of  chorea  or  arthritis.  Cervical  glands  still  slightly  enlarged 
on  left;  not  palpable  on  right  in  anterior  triangle.  Nose  and  throat  look 
normal.  Is  now  a  well-nourished  and  well-developed  boy.  No  subcu¬ 
taneous  nodules  felt.  Heart:  Slightly  enlarged,  but  no  murmurs  to  be 
heard. 

arked  general  glandular  enlargement. 

eart:  Enlarged  to  left;  systolic 

murmur  at  apex;  transmitted  to 

axilla  and  back. 

yspncea:  On  exertion. 

ungs :  Clear. 

rine:  Normal. 

.  B.  C. :  5,000,000. 

'.  B.  C.:  12,400. 
b.:  70%. 

Nov.,  1913.  Chronic  tonsillitis.  Cervi¬ 
cal  adenitis.  Acute  rheumatic  fever. 
Chorea.  Heart  lesion.  (Extraction 
carious  teeth.) 

None. 

Feb.,  1914.  Admitted  to  hospital  with  recurrence  chorea;  chiefly  in  one  hand. 
Heart  as  before.  No  return  of  arthritis.  Teeth  carious.  Cervical  glands 
enlarged.  Spleen  palpable. 

Feb.,  1915.  Admitted  with  second  recurrence  chorea;  mild  attack.  No  joint 
symptoms.  Chorea  cleared  up  after  six  weeks  in  bed. 

Nov.,  1915.  Since  discharge  from  hospital  in  Mar.,  1915,  general  health  has 
been  excellent.  No  joint  or  chorea  symptoms.  Heart  as  before. 

o  general  glandular  enlargement, 
eart:  Enlarged;  mitral  insufficiency, 
lings:  Clear  on  perc.  and  ausc. 
rine:  Normal. 
r.  B.  C. :  12,200. 

b. :  82%. 

Dec.,  1913.  History  tonsillitis.  Chorea. 
Heart  lesion. 

None. 

Jan.,  1914.  No  recurrence  chorea.  Very  nervous.  Still  complains  of  joints. 
April,  1915.  Vague  pains  in  limbs  and  chest.  Examination  negative  aside 
from  old  heart  lesion.  Heart  not  enlarged. 

Aug.,  1915.  Complaint  and  physical  examination  about  same  as  last  note. 
One  enlarged  gland  at  angle  jaw  on  each  side;  not  enlarged  in  posterior 
triangles.  Sinuses  clear.  No  recurrence  of  chorea. 

o  general  glandular  enlargement, 
eart:  7  cm.  to  left  mid-line;  1%  cm. 
to  right  mid-line. 

'Stolic  murmur;  loudest  at  apex  but 
heard  along  left  sternal  border;  not 
transmitted. 

jngs:  Impaired  percussion  note  left 
upper;  no  rales, 
rine:  Normal. 

June,  1914.  Chronic  tonsillitis.  Cervi¬ 
cal  adenitis.  Chorea. 

None. 

Oct.,  1914.  Choreiform  movements  ceased  soon  after  leaving  hospital;  well 
for  3  months.  Recurrence  1  month  ago.  Is  undernourished;  pale;  very 
irritable.  No  colds  or  sore  throat  to  which  recurrence  can  be  attributed. 

Feb.,  1915.  Admitted  hospital  with  acute  chorea  and  endocarditis.  Heart 
enlarged;  loud,  rough  systolic  murmur  at  apex  and  transmitted  to  axilla 
and  back.  Blood  culture  negative. 

Mar.,  1915.  Choreiform  movements  persist.  Heart  smaller;  otherwise  as  be¬ 
fore.  No  arthritis. 

Aug.,  1915.  No  chorea  at  present;  very  nervous,  excitable  and  irritable. 
Throat  looks  normal.  No  sore  throat  since  June,  1914. 
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TABLE  VI— REMOVAL  OF  TONSILS  AND  ADENOIDS  FOR  SYDENHAM’S  CHOREA 


II.  Cases  between  6  and  10  Years  of  Age — Continued. 

Name. 

Surg.  No. 

Sex. 

Race. 

Age. 

Occupation. 

History. 

Heart  Lesion. 

Special  Examination. 

Temp.  (Mouth 
on  Day  Before 
Operation. 

0  F. 

M  H. 

W 

10  School. 

Frequent  tonsillitis  for  several  years.  Mouth- 

None. 

Tonsils:  Meeting  in  mid-line;  left  is  partieu- 

98.6 

261 24 

breather;  very  backward  in  school.  Always 

larly  adherent  to  pillars. 

a  “  nervous  child.”  About  6  weeks  ago 

Nasopharynx:  Large  mass  adenoids;  adenoid 

twitching  of  arms,  legs  and  face  first 

facies;  chronic  discharge  from  nose;  mouth- 

noticed.  No  arthritis. 

breather. 

Teeth:  No  note. 

Ears:  Chronic  catarrhal  otitis  media. 

Cervical  glands:  Slightly  enlarged  angles  jaw. 

M  D. 

w 

9 

School. 

Frequent  tonsillitis;  mouth-breather;  frequent 

None. 

Tonsils:  Not  enlarged;  adherent  to  pillars. 

98.2 

36561. 

earache;  croup;  cough  for  past  4  or  5  years. 

Adenoids:  Were  removed  in  Feb.,  1913. 

Male. 

Acute  mastoiditis  with  sinus  thrombosis  in 

Ears:  Normal;  hearing  good. 

Feb.,  1913.  First  attack  chorea  followed 

Teeth :  Carious. 

this  ear  infection;  gradually  cleared  up.  No 

Cervical  glands:  Enlarged;  measure  about 

heart  lesion;  no  arthritis.  Is  very  nervous. 

2x5  cm.  at  angle  jaw  on  each  side. 

AI  P 

AV 

10 

School. 

History  occasional  tonsillitis;  frequent  “colds.” 

Mitral  insufficiency. 

Tonsils:  Much  enlarged;  irregular  surface; 

99.2 

34291 . 

Acute  rheumatic  fever  2  years  ago;  all  joints 

Pericarditis  with  effusion. 

adherent  to  pillars. 

swollen,  red,  very  painful.  Second  attack 

Teeth :  Carious. 

rheumatic  fever  4  months  ago  with  involve- 

Ears:  Not  infected. 

ment  of  all  joints;  pain  around  heart  and 

Nose:  Normal. 

shortness  of  breath.  Was  in  bed  for  nearly 

Nasopharynx:  Large  mass  adenoids. 

3  months.  No  history  chorea. 

Cervical  glands.  Enlarged  in  all  triangles. 

III.  Cases  between  11  and  15  Years  of  Age. 

L.  D. 

0 

12 

Epidemic  meningitis  in  June,  1911;  recovery 

Mitral  insufficiency. 

Tonsils:  \Tery  large;  crypts  filled  with  foul 

99 

28789. 

without  apparent  injury  to  C.  N.  S.  Acute 

Pericarditis. 

smelling  yellowish  debris;  adherent  to 

tonsillitis  at  frequent  intervals;  attack  6 

pillars. 

weeks  ago  followed  by  acute  chorea;  peri- 

Adenoids:  Large  mass;  mouth-breather. 

carditis;  multiple  arthritis;  endocarditis. 

Teeth:  Two  carious;  others  good. 

Nose:  Normal. 

Ears:  Normal. 

Cervical  glands:  Enlarged  in  all  triangles; 

especially  right. 

J.  M. 

w 

11 

School. 

No  history  tonsillitis.  In  1910  was  in  hospital 

Mitral  insufficiency. 

Tonsils:  Not  enlarged. 

99.4 

30923. 

with  acute  endocarditis  and  chorea.  In 

Mitral  stenosis? 

Adenoids:  Very  small  amount. 

Male. 

Oct.,  1912,  was  admitted  with  acute  chorea, 

Nose:  Clear;  no  sinus  infection. 

and  polvarthritis.  Was  thought  advisable  to 

Ears:  Normal. 

remove  tonsils  as  a  prophylactic  measure. 

Teeth :  Excellent. 

Cervical  glands:  Just  palpable. 

c.  c. 

w 

15 

School. 

Frequent  colds  and  sore  throats  for  past  10 

Mitral  insufficiency. 

Tonsils:  Enlarged;  adherent  to  pillars. 

99 

31049. 

vears.  Mouth-breather.  History  chorea  at 

Adenoids:  Large  mass;  chronically  infected. 

Female. 

intervals  for  several  years.  Is  at  present 

Teeth :  Carious. 

recovering  from  an  attack  of  acute  rheumatic 

Ears:  Normal. 

fever  with  multiple  arthritis  and  recurrence 

Cervical  glands:  Enlarged  in  all  triangles. 

of  chorea. 

R.  F. 

w 

15 

Infrequent  tonsillitis,  but  frequent  cold  in 

None. 

Tonsils:  Small;  embedded;  adherent. 

98.2 

31749. 

head.  Chorea  for  1  year;  twitching  of  face, 

Nasopharynx:  Large  mass  adenoids;  discharge 

Male. 

arms,  legs.  Unable  to  write  as  well  as  usual. 

from  nose  and  in  throat. 

No  arthritis.  Has  choreiform  movements  of 

Ears:  Normal. 

arms  and  face  at  present. 

Nose:  Deflected  septum;  no  sinus  infection. 

Cervical  glands:  Just  palpable. 

E.  S. 

w 

12 

No  historv  tonsillitis,  but  child  has  frequent 

None. 

Tonsils:  Small;  adherent  to  pillars;  fibrous. 

98.4 

32106. 

“  colds,”  and  swelling  of  glands  neck.  First 

Teeth :  Good. 

Female. 

attack  chorea  6  months  ago;  cleared  up  1 

Nose:  Hypert.  inf.  turb. ;  otherwise  normal. 

month  ago.  No  arthritis. 

Ears:  Normal. 

Nasopharynx:  Infected  adenoids;  discharge. 

Cervical  glands:  Enlarged  slightly  at  angle 

jaws;  not  enlarged  in  posterior  triangles. 

D.  S. 

w 

11 

History  of  only  one  attack  tonsillitis.  Was 

Mitral  insufficiency. 

Tonsils:  Much  enlarged. 

99 

34202. 

operated  on  for  empyema  in  this  hospital 

Adenoids:  Have  been  removed. 

Female. 

1  year  ago;  at  that  time  heart  was  normal. 

Ears:  Normal. 

Had  chorea  6  months  ago  which  has  entirely 

Teeth :  Good. 

disappeared.  At  this  time  was  quite  sick 

Nose:  No  sinus  infection. 

for  several  weeks.  High  fever.  Was  treated 

Cervical  glands:  Enlarged,  particularly  at 

by  family  doctor.  Was  evidently  acute  endo- 

angles  jaw. 

carditis.  No  histoyy  arthritis. 

E.  W. 

w 

14 

School. 

History  occasional  sore  throat;  frequent  colds. 

None. 

Tonsils:  Much  enlarged;  crypts  filled  with 

98.4 

34453. 

Has  had  two  attacks  chorea.  The  first  attack 

yellowish  debris. 

Male. 

chorea  when  9  vears  of  age;  has  had  diffi- 

Teeth:  Very  bad;  alveolar  abscesses. 

culty  in  articulating  since  this  time.  Is 

Adenoids:  Have  been  removed. 

just  recovering  from  the  second  attack. 

Nose:  No  sinus  infection. 

Legs,  arms,  face  involved.  No  arthritis. 

Ears:  Normal. 

Cervical  glands:  Large  glands  at  angle  jaw  on 

right;  enlarged  in  all  triangles. 

Vocal  cords:  Move  normally. 

M.  P. 

w 

13 

School. 

Historv  frequent  tonsillitis.  Following  last 

None. 

Tonsils:  Much  enlarged;  adherent. 

98 

37443. 

attack  had  enlarged  and  tender  glands  neck; 

Nose:  Septum  dev.  to  left. 

Female. 

pain,  stiffness,  swelling  of  knees  and  ankles; 

Ears:  Normal. 

jerking  of  muscles  of  arms  and  face.  Onset 

Teeth :  Carious. 

about  5  week  ago. 

Cervical  glands:  Enlarged  in  all  triangles. 

D.  B. 

w 

15 

School. 

Frequent  tonsillitis  since  early  childhood. 

Mitral  insufficiency. 

Tonsils:  Enlarged;  much  scar  tissue;  very  ad- 

99 

37442. 

Tonsils  “  clipped  ”  five  times.  Complains 

herent  to  pillars. 

Female. 

of  general  weakness,  palpitation,  loss  appe- 

Adenoids:  Small  amount,  chronically  infected. 

tite,  and  enlarged  cervical  glands.  Chorea 

Ears:  Normal. 

with  palsy  entire  right  arm  and  leg  2  years 

Nose:  Slight  hypert.  both  inf.  turbinates. 

ago.  At  that  time  diagnosis  mitral  in- 

Teeth :  Good. 

sufficiency  was  made  by  family  physician. 

Cervical  glands:  Much  enlarged  at  angles  jaw; 

less  large  in  posterior  triangles. 

JOHNS  HOPKINS  HOSPITAL  BULLETIN 


49 


January,  1917.] 


WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL,.— Continued. 


II.  Cases  between  6  and  10  Years  of  Age- — Continued. 


General  Physical  Examination. 


Vo  general  glandular  enlargement, 
leart:  Normal, 
mngs:  Normal. 

Jrine:  Normal. 


Date  and  Indication  for  Operation. 
Tonsillectomy. 

Aug.,  1914.  Chronic  tonsillitis. 
Chorea. 


Post-operative. 

Complications. 


Subsequent  Examination. 


None. 


July,  1915.  No  recurrence  of  chorea.  Better  health  than  ever  before;  has 
gained  12  pounds;  appetite  good;  “  progress  in  school  more  rapid  in  past 
year  than  in  previous  2  years.”  No  colds  or  sore  throats  since  operation. 
(Note. — Benefit  probably  due  largely  to  removal  of  adenoids.) 


Vo  general  glandular  enlargement, 
leart :  Normal. 

!mngs:  Impaired  percussion  note  left 
apex;  no  rales. 

Hrquet:  Negative. 

Jrine:  Normal. 

leneral  .glandular  enlargement, 
leart:  Enlarged  to  left  and  right. 
Systolic  murmur  transmitted  to 
axilla  and  back. 

lungs:  General  infiltration  (X-ray). 

Very  few  physical  signs. 

Jrine:  Normal  aside  from  trace 

albumin. 

Liver:  2  cm.  below  c.  m. 

Spleen:  Palpable. 

1.  B.  C. :  4,000,000. 

,V.  B.  C.:  15,600. 

3b. :  50%. 

i  Culture  from  tonsils  after  removal. 
Strep,  haemolyticus.) 


Mar.,  1915.  Chronic  tonsillitis.  Cervi¬ 
cal  adenitis.  Chorea.  (Referred  to 
dentist.) 


April,  1914.  Chronic  tonsillitis.  Heart 
lesion.  Pericarditis.  Acute  rheu¬ 
matic  fever.  Secondary  anaemia. 


None. 


None. 


June,  1915.  Glands  at  angle  jaws  measure  1V2  x  %  cm.  Teeth  carious. 
Throat  normal  looking.  Has  attacks  in  which  he  becomes  very  pale,  after 
which  he  lies  down  and  sleeps  for  an  hour  or  more.  (Petit  mal?) 

Feb.,  1916.  Recurrence  chorea;  palsy  left  arm  and  leg.  In  bed  for  3  months; 
gradually  cleared  up.  No  heart  or  joint  lesion. 


Feb.,  1915.  Has  had  two  attacks  chorea  since  operation;  none  before  opera¬ 
tion.  No  recurrence  of  arthritis.  Heart :  Enlarged ;  dyspnoea.  No  friction 
rub  heard. 

Aug.,  1915.  No  recurrence  of  chorea.  General  health  better  than  ever  before. 
No  evidence  of  arthritis.  Heart:  Well  compensated.  Has  discharge 
from  left  ear  of  1  week’s  duration;  otherwise  nose,  throat,  and  naso¬ 
pharynx  normal.  Hypertrophic  pharyngitis. 


larked  general  glandular  enlargement. 
Lungs:  Clear  on  perc.  and  ausc. 

Jrine:  Normal  aside  from  trace 

albumin. 

I.  B.  C.:  4,500,000. 
rV.  B.  C. :  4500. 

3b. :  75%. 

Mood  culture  negative. 

ilight  general  glandular  enlargement. 
Lungs:  Clear  on  perc.  and  ausc. 
leart :  Enlarged.  Systolic  murmur 

well  transmitted.  Presystolic  thrill; 
crescendo  late  diastolic  murmur. 

?.  B.  C. :  4,900,000. 

,V.  B.  C. :  14,000. 
ib. :  92%. 
ipleen  enlarged. 

Hood  culture  negative, 
leneral  glandular  enlargement, 
ipleen  palpable. 

Lungs:  Clear  on  perc.  and  ausc. 
leart:  Enlarged;  definite  mitral  in¬ 
sufficiency. 

Jrine:  Clear. 

'hyroid :  Enlarged. 

Vo  general  glandular  enlargement. 

ipleen  not  felt. 

mngs  and  heart:  Normal. 

Jrine:  Normal. 


Vo  general  glandular  enlargement, 
leart  and  lungs:  Normal. 

Jrine:  Normal. 


leneral  glandular  enlargement, 
ipleen  enlarged. 

amgs:  Evidence  of  old  empyema 

trouble. 

Heart:  Enlarged  to  left;  definite 

mitral  lesion. 

Jrine:  Clear. 

V.  B.  C. :  9200. 
lb. :  85%. 

ilight  general  glandular  enlargement, 
leart  and  lungs:  Normal. 

Jrir.e:  Clear. 

Culture  from  tonsils  after  removal, 
Staphylococci.) 


ilight  general  glandular  enlargement, 
leart  and  lungs:  Normal. 

Jrine:  Normal. 


Vo  general  glandular  enlargement, 
leart:  Enlarged  to  left;  systolic  mur¬ 
mur  of  greatest  intensity  at  apex; 
transmitted  to  axilla  and  back. 
Lungs:  Clear  on  perc.  and  ausc. 

Jrine:  Normal. 

liver  and  spleen:  Not  enlarged. 


III.  Cases  between  11  and  15  Years  of  Age. 


Nov.,  1911.  Chronic  tonsillitis. 
Chorea.  Mitral  insufficiency.  Peri¬ 
carditis. 

None. 

Nov.,  1912.  No  definite  indication;  was 
done  as  a  prophylactic  measure. 
Heart  lesion.  Chorea.  Polyarthritis. 

None. 

Dec.,  1912.  Chronic  tonsillitis.  Heart 
lesion.  Arthritis.  Chorea.  (Ex¬ 
traction  carious  teeth.) 

None. 

Mar.,  1913.  Chronic  tonsillitis(?) 
Chorea. 

None. 

May,  1913.  Chronic  tonsillitis.  In¬ 
fected  adenoids.  Chorea. 

None. 

Mar.,  1914.  Chronic  tonsillitis.  Heart 
lesion.  Chorea. 

None. 

April,  1914.  Chronic  tonsillitis. 
Chorea.  (Extraction  infected  teeth.) 

None. 

July,  1915.  Chronic  tonsillitis.  Cervi¬ 
cal  adenitis.  Infectious  arthritis. 
Chorea. 

None. 

July,  1915.  Chronic  tonsillitis.  Cervi¬ 
cal  adenitis.  Heart  lesion.  Chorea. 

None. 

Mar.,  1913.  Patient  died  a  week  ago  at  his  home.  Apparently  another  acute 
attack  rheumatic  fever;  had  polyarthritis;  great  dysp'ncea,  etc.  No 
autopsy. 


June,  1915.  No  recurrence  of  arthritis;  joints  all  normal.  Still  very  nervous 
and  jerky,  particularly  noticeable  in  writing;  occasionally  this  jerking 
becomes  much  worse.  Cervical,  axillary  and  inguinal  glands  all  slightly 
enlarged.  Spleen  not  felt.  Liver  not 'enlarged.  Heart:  Left  border  is 
7  cm.  from  median  line;  not  enlarged  to  right.  Systolic  retraction  at 
apex  impulse.  Sounds  at  apex  and  base  are  normal.  No  murmurs  are 
heard,  either  systolic  or  diastolic. 


Nov.,  1915.  No  recurrence  of  chorea.  Arthritis  cleared  up  in  all  joints  except 
fingers  and  jaw;  patient  thinks  these  joints  are  gradually  becoming  worse. 
At  present  can  eat  only  soft  diet;  teeth  can  be  separated  only  about  1  cm. 
Heart:  As  before  except  it  is  smaller.  Sinuses  all  clear  on  examination 
and  X-ray. 

Nov.,  1915.  Still  has  twitching  of  muscles  around  eyes  and  forehead  (looks 
like  habit  spasm) ;  otherwise  no  evidence  of  chorea.  Throat  looks  normal 
with  exception  chronic  hypertrophic  pharyngitis.  No  headache.  Ears 
normal.  Heart  is  normal. 

April,  1914.  Has  had  three  attacks  of  chorea  since  operation;  all  involve 
right  arm  and  leg  chiefly.  General  health  improved;  has  gained  in  weight. 
No  colds  or  sore  throats.  Throat  looks  normal.  Cervical  glands  just 
palpable.  Heart  normal. 

Aug.,  1915.  Has  had  two  attacks  chorea  since  last  note;  still  twitching  of 
arms  and  legs.  Very  irritable,  restless  and  nervous.  Nose,  throat,  ears, 
cervical  glands  all  normal.  No  evidence  of  cardiac  involvement. 

Feb.,  1915.  No  recurrence  of  chorea.  Frequent  colds,  cough,  expectoration 
(bronchiectosis  ?). 

Oct.,  1915.  General  health  much  improved.  Cervical  glands  not  palpable. 
Throat  looks  normal.  Heart:  Left  border  heart  8.2  cm.  left  median  line; 
right  is  IV2  cm.  to  right  median  line.  Blowing  systolic  murmur  at  apex, 
transmitted  into  axilla.  Pulse  72,  regular.  Thyroid  enlarged.  No 
recurrence  of  chorea. 

May,  1914.  Chorea  much  worse  than  at  time  of  operation. 

Oct.,  1915.  Chorea  not  improved.  Speech  difficulty;  twitching  legs  and  arms. 
Cervical  glands  not  palpable.  Teeth  in  poor  condition.  Chronic  pharyn¬ 
gitis.  Nose,  nasopharynx,  sinuses  and  larynx  all  look  normal. 


Nov.,  1915.  No  recurrence  of  chorea.  All  joint  symptoms  have  cleared  up 
entirely.  No  sore  throat  or  coryza  since  operation.  Glands  in  anterior 
and  posterior  triangles  are  not  palpable.  Throat  and  nasopharynx  look 
normal. 

Oct.,  1916.  No  recurrence  of  chorea.  Cervical  glands  not  palpable.  General 
health  good.  Gaining  in  weight. 

Nov.,  1915.  No  recurrence  of  chorea, 
cal  glands  are  not  palpable  in 


General  health  much  improved.  Cervi- 
either  anterior  or  posterior  triangles. 
Throat  looks  normal  aside  from  hypertrophic  pharyngitis.  Nasopharynx 
and  nose:  Normal.  Heart:  Smaller;  well  compensated;  otherwise  as 
before. 

Nov.,  1916.  No  recurrence  of  chorea. 
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TABLE  VII.- 

-RENAL  GROUP.  REMOVAL  OF  TONSILS  AND  ADENOIDS  FOR  NEPHRITIS 

Name. 

Surg.  No. 

Sex. 

Race. 

Age. 

Occupation. 

History. 

Heart  Lesion. 

Arthritis. 

General  Physical  Examination. 

Special  Examination. 

Nose,  Throat,  Ears  and  Sinuses. 

G.  P. 

29943. 

Female. 

C 

8 

Following:  very  severe  tonsillitis  and 
acute  otitis  media  8  months  ago  the 
cervical  glands  rapidly  enlarged  and 
suppurated.  Shortly  after  this  began 
to  have  headaches,  abdominal  pains, 
vomiting,  swelling  ankles  and  under 
eyes.  Scars  of  old  tbc.  fistulae  on 
left  side  neck.  History  frequent  ton¬ 
sillitis  and  coryza. 

Mitral 

insufficiency. 
Tbc.  arthritis 
left  heel. 

Ill  looking,  anasmic,  poorly  nourished. 

Edema  ankles,  face. 

Heart:  Enlarged;  mitral  lesion. 

Lungs:  Clear  on  perc.  and  ausc.  aside 
from  bronchial  rales. 

Blood  pressure:  125  mm.  Hg. 

Blood;  R.  B.  C.,  3,200,000;  W.  B.  C., 
12,600;  Hb.,  40%. 

Temperature  (evening)  100.2°  F. 
Retrosternal  dullness  due  to  thymus 
or  glands. 

Tonsils:  Enlarged;  adherent  to  pillars;  n 
ulceration. 

Adenoids:  Very  large;  mouth-breather. 

Ears:  Chronic  suppurative  otitis  medi 
right  (possibly  Tbc.). 

Teeth:  Good. 

Nose:  Normal  aside  from  discharge;  n 
sinus  infection. 

Cervical  glands:  Typically  tuberculous. 

(Microscopic  examination:  Tonsils  afte 
removal  showed  no  tbc.  lesion;  adenoi 
sections  lost.) 

E.  T. 

32512. 

Female. 

W 

6 

Comes  to  dispensary  on  account  of 
frequent  tonsillitis  with  high  fever; 
mouth-breather;  and  enlarged  glands 
on  right  side  neck.  No  history  of 
scarlet  fever;  always  well  aside  from 
above  trouble. 

None. 

General  glandular  enlargement. 

Cervical  glands  especially  large  at 
angle  jaws. 

Heart  and  lungs:  Clear. 

Eye  grounds:  Normal. 

Tonsils:  Much  enlarged;  adherent.  • 
Adenoids:  Much  enlarged;  mouth-breathei 
Ears:  Chronic  catarrhal  otitis  media. 
Teeth :  Carious. 

Cervical  glands:  Prominent  on  inspection 
at  angle  jaw  left  measure  4x5  cm. 

L.  J. 

37474. 

Male. 

W 

10 

Is  recovering  from  an  attack  of  acute 
tonsillitis  which  was  followed  by 
acute  nephritis  and  multiple  ar¬ 
thritis.  History  headaches,  vomit¬ 
ing,  swelling  face  and  ankles;  and 
swelling,  pain,  stiffness  of  all  joints, 
particularly  knees,  with  above  at¬ 
tack.  Patient  was  treated  by  family 
physician;  referred  now  for  tonsil¬ 
lectomy.  Never  had  scarlet  fever. 

No  heart  lesion. 
Multiple 
arthritis. 

Walks  with  difficulty  due  to  swelling 
in  both  knee  joints;  fingers  also  in¬ 
volved.  Temperature  99°  F.  Throat 
still  sore  in  A.  M.  Difficulty  in 
breathing  through  nose. 

Heart:  Slightly  enlarged;  systolic 

murmur  over  entire  precordium;  soft; 
not  well  transmitted. 

Lungs:  Clear  on  perc.  and  ausc. 

Eye  grounds  normal. 

W.  B.  C.:  16,000. 

Hb. :  90%. 

Blood  pressure  95  mm.  Hg. 

Tonsils:  Enlarged;  adherent. 

Adenoids:  Large  mass;  infected. 

Ears:  Chronic  suppurative  otitis  medi 
left. 

Teeth:  Carious. 

Cervical  glands:  Enlarged  at  angle  c 
jaws,  and  in  posterior  triangles. 

S.  S. 

33957. 

Male. 

W 

12 

Frequent  attacks  tonsillitis;  chronic 
nasal  discharge;  mouth-breather.  Is 
just  recovering  from  an  attack  of 
acute  nephritis.  Had  edema  face, 
legs.  Vomiting  and  abdominal  pain. 

None. 

General  glandular  enlargement. 

Heart:  No  lesion;  slightly  enlarged. 
Blood  pressure:  Hypertension. 

Lungs:  Clear  on  posterior  and  anterior. 
R.  B.  C. :  4,100,000. 

W.  B.  C.:  8200. 

Hb. :  57%. 

Wassermann  and  Calmette:  Negative. 

Tonsils:  Small;  embedded;  densely  adhei 
ent  to  pillars. 

Adenoids:  Large  mass. 

Teeth:  Fairly  good. 

Ears :  Normal. 

Cervical  glands:  Enlarged  in  anterior  an 
posterior  triangles. 

J.  M. 

34062. 

Male. 

W 

16 

Box  factory. 

Frequent  tonsillitis;  impaired  hearing 
right  ear  4  years.  Chronic  nasal 
discharge.  No  scarlet  fever.  Facial 
palsy  acute  right.  (Was  advised  4 
years  ago  to  have  tonsils  removed  on 
account  frequent  tonsillitis.') 

None. 

Heart  and  lungs:  Negative. 

Blood  pressure  114  mm.  Hg. 
Wassermann:  Negative. 

Lumbar  puncture:  Negative. 

Retinitis. 

Tonsils:  Enlarged. 

Adenoids :  Large  mass. 

Ears:  Chronic  otitis  media. 

Cervical  glands:  Enlarged  on  both  side 
angle  jaw. 

L.  T. 

35493. 

Male. 

W 

16 

School. 

Frequent  tonsillitis;  frequent  colds. 
Comes  to  dispensary  on  account  nasal 
obstruction  and  nasal  deformity  due 
to  injury.  Has  frequent  nose  bleeds. 
Never  had  scarlet  fever. 

None. 

Lungs:  Clear  on  perc.  and  ausc. 

Heart:  Slightly  enlarged;  systolic 

blow,  not  transmitted. 

Liver  and  spleen  not  palpable. 

W.  B.  C.:  9800. 

Hb. :  95%. 

Evening  temperature  99°  F. 

Blood  pressure  120  mm.  Hg. 

Tonsils:  Small;  imbedded;  very  adherer 
to  pillars. 

Adenoids :  Large  mass. 

Ears :  Not  infected. 

Teeth :  Pyorrhoea ;  caries. 

Cervical  glands:  Markedly  enlarged 
angle  jaws  on  both  sides. 

Nose:  Deflected  septum  due  to  fracture 
no  sinus  infection. 

N.  S. 

36690. 

Male. 

W 

17 

No  history  tonsillitis,  but  frequent 
“  colds.”  Onset  4  days  ago  with 
fever,  chills,  pain  in  back  and  abdo¬ 
men,  vomiting,  headache.  Referred 
from  medical  department  after  2 
months  in  bed.  Temperature  still 
elevated  in  evening  to  100  or  100.5°  F. 

None. 

Lungs:  Clear  on  perc.  and  ausc. 

Heart:  Normal. 

Fundi:  Normal. 

R.  B.  C.:  5,300,000. 

W.  B.  C. :  5000. 

Hb. :  80%. 

Calmette  and  Wassermann:  Negative. 
General  glandular  enlargement. 

Tonsils:  Small;  densely  adherent  to  pillars 
Marked  chronic  hypertrophic  pharyngitis 
Adenoids:  Small;  chronically  infected 

mucopurulent  discharge. 

Ears:  Not  infected. 

Cervical  glands:  Enlarged  at  angles  jaw 
smaller  but  definitely  enlarged  in  pos 
terior  triangles. 

Sinuses:  Not  infected. 

R.  R. 

36881. 

Male. 

w 

12 

Clerk. 

Frequent  tonsillitis.  Chorea  5  years 
ago;  affected  arms;  none  for  past  2 
years.  Frequent  swelling  glands 
neck.  No  history  scarlet  fever. 

Mitral 

insufficiency. 
No  arthritis. 
(Chorea.) 

Heart:  Enlarged  to  left;  mitral  in¬ 
sufficiency. 

Lungs:  Clear  on  perc.  and  ausc. 

Pulse :  Regular. 

Blood  pressure:  110  mm.  Hg. 

Tonsils:  Enlarged;  especially  left. 
Adenoids:  Large  mass. 

Ears:  Chronic  otitis  media  left. 

Sinuses:  Clear. 

Teeth:  Carious. 

Cervical  glands:  Enlarged. 

R.  McA. 
38210. 

Male. 

w 

19 

History  occasional  tonsillitis.  Blood 
accidentally  discovered  in  urine.  No 
headaches;  no  edema;  vision  good; 
patient  attributes  onset  to  “  malarial 
fever.”  Hematuria  first  noted  6 
years  ago.  No  history  scarlet  fever. 
No  pain  in  back  or  legs. 

None. 

No  general  glandular  enlargement. 
Heart  and  lungs:  Normal. 

No  evidence  of  malaria  or  of  malarial 
organisms. 

Blood  pressure:  125  systolic;  80 
diastolic. 

R.  B.  C. :  4,800,000. 

W.  B.  C. :  20,000. 

Hb.:  80%. 

Differential  count  shows  82.5%  P. 

Tonsils:  Small;  embedded;  adherent  t 
pillars. 

Abscess  at  lower  pole  left  tonsil  discovere 
at  operation. 

Adenoids:  Small;  chronically  infected 

discharge. 

Nose:  No  sinus  infection. 

Ears:  Normal. 

Teeth :  Good. 

Cervical  glands:  No  note. 

T.  M. 

31038. 

Male. 

w 

47 

Business. 

Acute  rheumatic  fever  at  16  and  again 
at  25  years  age.  'After  last  attack 
tonsils  were  “  clipped  ”  and  for  20 
years  has  been  free  from  sore  throat 
until  present  illness.  Onset  10 

months  ago  with  acute  tonsillitis, 
multiple  arthritis  and  hematuria. 
After  several  months  in  Florida  grad¬ 
ually  improved.  Another  tonsillitis 
3  months  ago  caused  recurrence; 
and  a  third  tonsillitis  1  month  ago 
has  made  him  much  worse.  Large 
sediment  of  blood  in  each  voiding; 
practically  all  joints  involved. 

No  heart  lesion. 
Multiple 
arthritis. 

m ,  n  • 

Slight  general  glandular  enlargement. 
Lungs:  Clear  on  perc.  and  ausc. 

Heart :  No  organic  lesion. 

Joints:  Swollen,  painful  on  motion. 
Blood  pressure  120  mm.  Hg. 

Eye  grounds  normal. 

Wassermann:  Negative. 

Culture  from  tonsils  after  removal: 
Strep,  viridans. 

(Green  on  blood  agar.  Coagulates 
milk.  No  capsule  after  passing 

through  rabbits  and  mice.) 

Tonsils:  Slightly  enlarged;  densely  adher 
ent  to  pillars. 

Teeth:  Not  infected  (X-ray). 

Nose:  Chronic  ethmoiditis  right. 

Ears:  Normal. 

Cervical  glands:  Enlarged  and  tender  a 
angles  jaw — particularly  on  right. 

VV.  D. 

32047. 

Male. 

w 

25 

Student. 

No  history  sore  throat,  or  of  frequent 
coryza.  Tonsils  partially  removed 
12  years  ago.  No  symptoms  of  ne¬ 
phritis.  Albumin,  casts,  blood  found 
accidentally  during  examination  for 
life  insurance.  No  history  scarlet 
fever. 

None. 

No  general  glandular  enlargement. 
Heart:  Systolic  murmur  mitral  area; 
not  enlarged. 

Lungs:  Clear  on  perc.  and  ausc. 

Liver  and  spleen:  Not  palpable. 

Tonsils:  Small;  imbedded;  densely  adher 
ent  to  pillars;  chronic  abscess  pocket  a 
lower  pole  left  tonsil. 

Adenoids:  Large  mass;  infected. 

Ears:  Normal. 

Teeth:  Good  (X-ray). 

Cervical  glands:  Enlarged  at  angles  jaw 
especially  on  right. 

January,  1917.] 
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WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL. 


Urinary  Examination. 


Albumin:  5.5  gm.  to  liter. 

Casts:  Many  granular  and  blood 
W.  B.  C.  and  R.  B.  C. 

Acid:  1013  sp.  gr. 

Phthalein:  40%  in  2  hours. 

Lactose:  24%  in  4  hours;  excretion  com¬ 
pleted  10  hours. 


Albumin :  Trace. 

'asts:  Granular  and  hyaline. 

Rood:  None. 

s’o  functional  tests  made. 


Albumin :  Large  amount, 
lasts:  Granular;  hyaline;  leucocyte, 
i  A  few  R.  B.  C. 

.  Jo  functional  test  made. 


■p.  gr.  1010  to  1020. 

Jbumin:  Large  amount, 
lasts:  Finely  granular  and  blood, 
t.  B.  C.  and  W.  B.  C. 

!uiac:  Positive. 

’hthalein :  2  hours  70%;  1st  hour  50%; 

i  2d  hour  20%. 

•actose :  Delayed  excretion;  trace  in  7 
hours. 

lbumin:  Present  (2  gm.  liter). 

'asts:  Granular;  leucocyte. 

L  B.  C.  and  W.  B.  C. 
uiac:  Positive. 

'hthalein:  60%  1st  hour;  10%  2d  hour. 

actose:  46%  in  2  hours. 

lbumin:  1.3  gm.  to  liter. 

asts:  Granular  and  leucocyte.  No  red 

blood  cells  seen. 

uiac:  Negative. 

hthalein:  1st  hour  60%;  2d  hour  10%. 


Date  and  Indication  for  Operation. 
Tonsillectomy. 


May,  1912.  Frequent  tonsillitis.  Mouth- 
breather.  Suppurated  tbc.  glands  neck. 
Nephritis.  Secondary  anaemia.  Heart 
lesion.  (Incision,  drainage  tbc.  glands 
neck.) 


July,  1913.  Chronic  tonsillitis.  Cervical 
adenitis.  Nephritis?  (Referred  to  den¬ 
tist.) 


July,  1915.  Frequent  tonsillitis.  Mouth- 
breather.  Otitis  media.  Cervical 
adenitis.  Acute  nephritis.  Polyarthritis. 


Post-operative 

Complications. 


Subsequent  Examination. 


Temperature  to  104°  F. 
Gradually  became 
normal.  No  change 
in  urinary  symptoms. 


None. 


None. 


Feb.,  1914.  Frequent  tonsillitis.  Mouth- 
breather.  Nephritis. 


p.  gr.  1030. 

lbumin:  Large  amount. 

asts:  Granular,  blood,  leucocyte. 

hthalein:  75%  in  2  hours. 


April,  1914.  Chronic  tonsillitis.  Chronic 
nephritis. 


Oct.,  1914.  Chronic  tonsillitis.  Cervical 
adenitis.  Nephritis.  (Nasal  operation 
also.) 


May,  1915.  Chronic  tonsillitis.  Chronic 
nasopharyngitis.  Nephritis.  (Referred 
to  dentist.) 


None. 


None. 


None. 


None. 


Patient  died  with  acute  nephritis  in  April,  1915. 


Sept.,  1915  (over  2  years  after  operation).  General  health  excellent;  has 
grown  rapidly.  No  history  of  any  of  the  symptoms  of  nephritis.  No  sore 
throat  since  operation;  breathes  normally.  No  headache.  No  general 
glandular  enlargement.  Cervical  glands  just  palpable  in  anterior  tri¬ 
angles;  not  enlarged  in  posterior  triangles.  Throat  looks  normal.  Urine- 
Normal.  No  casts  found. 

Nov.,  1915  (4  months  after  operation).  Urine  acid;  faint  trace  albumin: 
sugar  none;  casts  none;  few  red  blood  cells.  Joints  all  normal.  Heart: 
^  cm.  to  right  in  4  1.  s. ;  to  nipple  line  on  left.  Sounds  clear.  Pulse  80, 
regular.  Lungs:  Clear.  Spleen  not  palpable.  Cervical  glands:  On  left 
a  ■ angle  jaw  measures  1x2  cm.;  discrete;  hard;  movable.  Smaller  in 
other  triangles.  Still  some  carious  teeth  (referred  to  dental  department) 
Drums  intact;  hearing  good. 

Nov.,  1916.  Urine:  Clear;  sp.  gr.  1022;  acid;  no  sugar;  no  albumin;  no 
casts;  no  R.  B.  C.  General  health  is  good. 


April,  1915  (over  1  year  after  operation).  Urine  normal  in  every  way.  Heart 
slightly  enlarged;  otherwise  normal.  Blood  pressure  110  mm  Hg 
No  general  glandular  enlargement.  Cervical  glands  barely  palpable.  No 
illness  of  any  kind  since  operation;  no  recurrence  of  swelling  of  face  or 
ankles;  no  headache  or  vomiting  .  Eye  grounds  normal 

Aug.  mo.  Is  still  perfectly  well.  Urine  normal.  (Referred  to  dental 
clinic.) 

Aug.,  1916.  Urine  examination:  Clear;  acid;  sp.  gr.  1010;  no  albumin;  no 
sugar;  Ep.  cells  and  a  few  W.  B.  C.  No  casts  or  R.  B.  C.  Subjectively 
is  perfectly  well.  ■’ 

AuS-’  lfj16  (°vfr  2  years  after  operation).  Subjectively  is  perfectly  well. 
Works  regularly  in  box  factory  for  past  1%  years.  Vision  good.  No  head- 
Urine;  Clear;  acid;  1015;  albumin  trace;  sugar  0;  no  casts  or 
K.  B.  C.  found. 

Aug.,  1915.  Urine:  No  albumin;  no  sugar;  no  casts,  leucocytes  or  red  blood 
cells.  Lungs,  heart,  abdomen  negative.  Has  had  no  sore  throat  or  cold 
since  operation.  Eye  grounds  normal. 


Dec.,  1915.  Urine:  No  albumin;  no  sugar;  no  casts  of  any  kind;  no  R.  B.  C. 
or  W.  B.  C.  Patient  states  that  he  has  been  in  perfect  health  for  past 
6  months.  Cervical  glands  are  barely  palpable.  Throat  and  nasopharynx 
look  practically  normal;  no  discharge;  chronic  pharyngitis  possibly  due 
to  smoking.  (Again  referred  to  dentist.) 


lbumin :  Present, 
ists :  Present. 

'.  B.  C.  and  R.  B.  C. 


June,  1915.  Chronic  tonsillitis.  Nephritis. 


rstoscopie  examination  showed  blood 
coming  from  both  kidneys,  but  more 
from  right.  No  stone, 
icteriological  examination :  Negative 
>.  gr.  1020. 
lbumin :  Trace. 

!any  R.  B.  C. ;  few  W.  B.  C. 
ithalein  (4  different  tests) :  1st  hour 
18  to  20%;  2d  hour  18  to  20%. 
ood  urea  .828  per  1000  cc. 

1  icteriological  examination  negative, 
ray  kidneys  negative, 
bumin:  Large  amount, 
sts:  Granular  and  R.  B.  C. ;  few  W.  B.  C. 
•  lood :  Large  sediment  in  each  voiding, 
o  functional  test.) 


Oct.,  1915.  Chronic  tonsillitis.  Hematuria. 


Dec.,  1912.  Chronic  tonsillitis.  Chronic 
ethmoiditis.  Multiple  arthritis.  Hema¬ 
turia.  (Nasal  operation  also.) 


None. 


None. 


Aug.,  1916.  Perfectly  well.  No  recurrence  chorea.  No  cardiac  or  renal 
symptoms.  Urine:  Sp.  gr.  1010;  acid;  albumin  0;  sugar  0;  casts  0;  no 
R.  B.  C.  (Normal  in  every  way.)  Heart:  P.  M.  I.  in  4  s.  7  cm.  left 
mid-line.  There  is  a  soft  systolic  murmur  heard  all  over  heart,  loudest 
at  apex.  Not  transmitted  to  axilla  and  back  as  in  June,  1915.  Throat, 
teeth,  nose,  ears  all  look  normal.  Cervical  glands  just  palpable. 

Oct.,  1915.  AVithin  a  week  after  the  operation  the  amount  of  blood  in  urine 
has  markedly  decreased. 

May,  1916.  Very  small  amount  blood  in  urine;  no  longer  evident  on  macro¬ 
scopic  examination.  Has  gained  26  pounds  in  weight.  General  health 
better  than  ever  before. 


Dec..  1912.  Within  a  few  days  after  the  tonsillectomy  there  was  an  acute 
flare-up  of  the  arthritis,  but  at  the  same  time  an  improvement  in  the 
urinary  condition. 

Dec.,  1913.  Joints  steadly  improved  after  this  last  acute  attack  in  Dec.,  1912; 
have  been  normal  in  every  way  for  the  past  8  or  9  months.  General 
health  good.  Blood  pressure  120  mm.  Hg.  Urine:  Slight  trace  albumin; 
a  few  hyaline  casts;  7  to  10  red  blood  cells  in  microscopic  field  of  centri¬ 
fuge  spec.,  while  1  year  ago  there  were  400  or  more  in  a  field  of  a  plain 
specimen. 

Mar.,  1916.  In  perfect  health.  Joints  normal.  Urine  normal  in  every  way. 


animation  genito-urinary  tract  negative.  April,  1913.  Chronic  tonsillitis.  Infected 
ray  kidneys:  Negative.  adenoids.  Cervical  adenitis.  Nephritis, 

bumin :  Large  amount. 

1  ists:  R.  B.  C.  and  W.  B.  C.;  hyaline  and 
finely  granular, 
ithalein  excretion:  64%. 


None. 


May,  1913  (1  month  after  operation).  Albumin  1  gm.  to  liter;  number  casts 
less.  General  condition  excellent. 

July,  1914.  Trace  of  albumin;  but  very  few  casts,  R.  B.  C.  or  W.  B.  C.  now 
found  in  centrif.  specimen.  Nasopharynx  and  throat  look  normal. 

Oct.,  1916.  Still  trace  albumin.  All  casts,  blood  and  pus  disappeared  in 
May,  1915.  Blood  pressure  130  mm.  Hg.  Works  on  farm  regularly  for 
past  2  years. 
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TABLE  VII.— RENAL  GROUP.  REMOVAL  OF  TONSILS  AND  ADENOIDS  FOR  NEPHRITIS 


Name. 

Surg.  No. 

Sex. 

Race. 

Age. 

Occupation. 

History. 

Heart  Lesion. 

Arthritis. 

General  Physical  Examination. 

Special  Examination. 

Nose,  Throat,  Ears  and  Sinuses. 

E.  McC. 
33944. 

Med. 

Female. 

W 

21 

School. 

Occasional  sore  throat,  especially  in 
A.  M.  No  acute  tonsillitis  for  several 
years.  Easily  tired;  loss  appetite; 
frequent  nausea.  No  headache.  No 
history  scarlet  fever. 

None. 

No  general  glandular  enlargement. 
Gastric  analysis:  Free  Hcl.  26%;  total 
acidity  50%. 

Heart  and  lungs:  Normal. 

Ptosis  abdominal  organs. 

W.  B.  C. :  7600. 

Hb. :  70%. 

Tonsils:  Embedded;  small;  densely  ad 
herent.  (Have  been  partially  removed. 
Adenoids:  Small  amount. 

Teeth:  Wisdom  infected  on  right  (X-ray) 
Ears:  Normal. 

Cervical  glands:  Enlarged,  tender  a 
angles  jaw;  especially  on  right. 

Sinuses:  Not  infected. 

A.  P. 

34434. 

Female. 

w 

36 

Housewife. 

Frequent  tonsillitis  every  winter  since 
childhood.  Headache,  impaired  hear¬ 
ing  and  tinnitus  for  past  year. 
Nycturia  for  past  year.  No  scarlet 
fever. 

Mitral 

insufficiency. 

Heart:  Enlarged;  mitral  insufficiency. 
General  arteriosclerosis. 

Blood  pressure:  220  systolic;  140 
diastolic. 

Tonsils:  Enlarged;  adherent. 

Adenoids:  Enlarged. 

Teeth:  Pyorrhea;  caries. 

Cervical  glands:  Evident  on  inspection  a 
angles  jaw. 

A.  McL. 
34690. 

Male. 

w 

30 

Minister. 

Frequent  tonsillitis.  Has  had  five 
attempts  to  remove  tonsils.  Con¬ 
stant  discharge  in  throat.  Albumin 
and  blood  in  urine  discovered  5  years 
ago  during  examination  for  life  in¬ 
surance.  Headache  frequent.  Vision 
good.  No  history  scarlet  fever. 

None. 

No  general  glandular  enlargement. 
Heart  and  lungs:  Normal. 

Temperature  at  present  99.8°  F. 

Liver  and  spleen:  Not  palpable. 
Wassermann :  Negative. 

Genito-urinary  examination :  Negative. 

Tonsils:  Embedded;  fibrous,;  densely  adher 
ent  to  pillars. 

Adenoids:  Enlarged;  chronically  infected 
discharge  in  nasopharynx. 

Nose :  Hypert.  inf.  turb. ;  sinuses  all  clear 

Ears:  Chronic  catarrhal  otitis  media. 

Cervical  glands:  Much  enlarged  at  angl 
jaws;  tender;  slightly  enlarged  at  pos 
terior  triangles. 

Teeth:  Abscess  upper  bicuspid  on  right. 

S.  S. 

35372. 

Male. 

w 

21 

Laborer. 

History  one  severe  attack  tonsillitis 
5  years  ago;  was  in  bed  2  or  3  weeks. 
No  sore  throat  since.  Referred  from 
medical  department  where  he  has 
been  treated  for  acute  nephritis. 
Has  headache,  pain  in  back  and 
abdomen,  vomiting,  generalized 

edema. 

None. 

No  general  glandular  enlargement. 
Heart:  Slightly  enlarged;  no  organic 
lesion.  No  special  thickening  of 
vessel  walls. 

Lungs:  Clear  on  perc.  and  ausc. 

Blood  pressure  150  mm.  Ilg. 

R.  B.  C.:  5,008,000. 

W.  B.  C.:  10,000. 

Hb. :  85%. 

Temperature  100°  F. 

Tonsils:  Small;  imbedded;  densely  adher 
ent  to  pillars. 

Adenoids:  Small;  infected. 

Nose:  Hypert.  inf.  turbinates;  no  dis 
charge;  X-ray  shows  clouding  lef 
antrum;  no  pus  on  irrigation. 

Teeth:  Pyorrhoea;  caries. 

Ears:  Chronic  catarrhal  otitis  media. 

Cervical  glands:  Enlarged;  tender  a 
angles  jaw;  especially  left. 

Tonsils:  Enlarged;  densely  adherent  t 
pillars. 

Adenoids:  Small  amount. 

Teeth:  Poor,  caries  and  pyorrhoea. 

Nose:  No  sinus  infection. 

Ears:  Normal. 

Cervical  glands:  Barely  palpable  thoug 
quite  tender. 

(Patient  quite  fat.) 

H.  M.  R. 
32274. 

Male. 

w 

29 

Physician. 

Chorea  when  a  child.  Frequent  tonsil¬ 
litis.  Tonsils  were  partially  removed 
on  two  occasions.  Severe  tonsillitis 
1  year  ago,  another  attack  1  month 
before  present  illness.  This  latter 
attack  was  due  to  streptococcus. 
After  acute  symptoms  subsided  had 
headache,  general  malaise,  loss  appe¬ 
tite.  After  3  weeks  friend  noticed 
swelling  face.  Urine  then  found  to 
contain  large  amount  albumin,  casts 
and  blood.  About  same  time  joints 
became  swollen  and  painful. 

No  heart  lesion. 
Multiple 
arthritis. 

General  Glandular  enlargement. 

General  edema. 

Joints  swollen,  painful;  not  red. 
Heart:  Normal. 

Lungs:  Normal. 

Wassermann:  Negative. 

G.  B. 

37901. 

Female. 

w 

26 

Nurse. 

Frequent  tonsillitis  and  quinsy.  Ton¬ 
sillitis  2  months  ago  very  severe; 
followed  by  multiple  arthritis  and 
acute  nephritis.  The  edema  has  all 
cleared  up,  but  albumin,  casts  and 
dimin.  output  continue. 

No  heart  lesion. 
Multiple 
arthritis. 

Slight  general  glandular  enlargement. 
Heart:  Normal. 

Lungs:  Normal. 

Joints:  Still  stiff  and  painful  after 
exercise. 

Tonsils:  Slightly  enlarged;  densely  adhei 
ent  to  pillars.  Right  larger  than  lef 
(due  to  quinsy?). 

Adenoids:  Small  amount. 

Teeth:  Good. 

Ears:  Not  infected. 

Nose:  Sinuses  clear. 

Cervical  glands:  Enlarged  and  tender. 

C.  W. 
31435. 

Male. 

w 

16 

Laborer. 

History  frequent  tonsillitis  since  early 
childhood.  Acute  rheumatic  fever  in 
Dec.,  1912.  Ankles  and  knees  still 
stiff  and  painful.  Also  had  hema¬ 
turia  for  first  time  in  Dec.,  1912.  Is 
just  recovering  from  a  second  attack 
of  rheumatic  fever. 

Mitral 

insufficiency. 

Slight  general  glandular  enlargement. 
Lungs :  Clear. 

Heart:  Enlarged;  mitral  insufficiency. 
Spleen:  Palpable;  enlarged. 

R.  B.  C.:  4,  500,000. 

W.  B.  C.:  9500. 

Hb. :  80%. 

Tonsils:  Enlarged;  adherent. 

Adenoids:  Enlarged. 

Teeth:  Caries. 

Nose:  Sinuses  clear. 

Cervical  glands:  Visibly  enlarged  at  angle 
of  jaw. 

TABLE  VIII.— SUMMARY  OF  142  CASES  IN  WHICH  THE  TONSILS  AND  ADENOIDS  WERE  REMOVED  ON  ACCOUNT  OF  ENLARGE: 

I.  Cases  between  1  and  5  Years  of  Age. 


Name. 

Surg.  No. 

Race. 

Age. 

Complaint. 

Cervical  Glands. 

Special  Examination. 

General  Physical  Examination. 

Sex. 

r.  B. 

29823. 

Female. 


W 


4 


Frequent  sore  throat,  chills  and  fever 
for  1  year.  Mouth-breather.  Diffi¬ 
culty  in  swallowing. 


Enlarged  at  angle  jaw  and  in  posterior 
triangles.  Both  submaxillaries  en¬ 
larged. 


Tonsils:  Much  enlarged. 
Adenoids:  Much  enlarged. 
Teeth:  Excellent. 


E.  M. 
31007. 
Female. 


W 


5 


Mouth-breather;  frequent  colds.  Re¬ 
cently  two  severe  atttacks  tonsillitis. 


Enlarged  in  anterior  triangles. 


Adenoids:  Large  mass. 
Tonsils:  No  note  on  size. 


Normal. 

W.  B.  C.:  8400. 

Hb.:  74%. 

Temperature:  99.4°  F. 
Normal. 

Temperature:  98.6°  F. 


M.  E. 
31299. 
Male. 


W 


3 


Swelling  glands  neck. 
Frequent  colds. 


Mouth-breather. 


Size  hickory-nuts  at  angle  jaw  on  each  Tonsils:  Slightly  enlarged, 
side.  Adenoids:  Very  large. 

Teeth:  Good. 


Normal. 

Temperature:  98.6°  F. 


M.  H. 
31450. 
Female, 


W 


3 


Frequent  sore  throat;  fever,  swelling 
glands  neck;  speech  thick. 


Glands  at  angles  jaw  evident  on  in-  Tonsils:  Meet  in  mid-line, 
spection;  hard,  movable.  Adenoids:  Very  large. 

Teeth:  Good. 


Normal. 

W.  B.  O. :  8400. 
Temperature:  99°  F. 


H.  C. 
31590. 
Female, 

M.  G. 
31663. 
Male. 
J.  L. 
31864. 
Male. 


C 


w 


w 


L.  R. 
32006. 
Female, 


W 


5 


e 

3 


2 


Swelling  glands  neck;  frequent 
throat ;  mouth-breather. 


sore 


Very  large;  hard;  movable  in  both 
anterior  triangles. 


Tonsils:  Meet  in  mid-line. 
Adenoids:  Very  large. 
Teeth:  Good. 


Frequent  attacks  tonsillitis. 


Mouth-breather;  fretful;  poor  appetite. 


Swelling  glands  angles  jaw;  impair¬ 
ment  hearing;  difficulty  in  swallow¬ 
ing. 


Enlarged  at  angles  jaw  and  slightly  in 
posterior  triangles. 

Very  large  at  angles  jaw,  suggest  tbc. 
glands. 


Tonsils:  About  normal  size. 
Adenoids:  Large  mass. 
Teeth :  No  note. 

Tonsils:  Very  large. 
Adenoids:  Large  mass. 
Teeth :  Carious. 


Size  hickory-nuts  on  both  sides  at  angle 
jaw. 


Tonsils:  Meet  in  mid-line. 
Adenoids:  Very  large. 

Ears:  Slight  discharge  both  sides. 
Teeth:  Good. 


Normal. 

W.  B.  C.:  9900. 

Hb.:  75%. 
Temperature:  99°  F. 
Normal. 

Temperature:  99.6  °  F. 
Normal. 

Temperature :  99°  F. 


Normal. 

W.  B.  C. :  11,000. 
Hb.:  75%. 
Temperature:  99°  F. 
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January,  1917.] 


WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL.— Continued 


Urinary  Examination. 

Date  and  Indication  for  Operation. 

Tonsillectomy. 

Post-operative 

Complications. 

Subsequent  Examination. 

ilbumin :  Trace. 

lasts:  Many  hyaline,  finely  granular,  and 
leucocyte. 

Few  red  blood  cells. 

April,  1915.  Chronic  tonsillitis.  Cervical 
adenitis.  Nephritis.  (Extraction  wis¬ 
dom  tooth  right.) 

None. 

DeCdiffere5nr(8dfl,l°ntM„afm1'  °peration)-  Urine  examination  normal  on  two 
different  days.  No  albumin;  no  casts;  no  blood.  Has  gained  40  pounds 

than^er  brfore?Dger  nausea;  aPPetite  good.  General  health  better 

ip.  gr.  1018;  acid. 

Ubumin :  1  gm.  to  liter. 

■ugar :  0. 
iasts:  Granular. 

April,  1914.  History  frequent  tonsillitis. 
Chronic  nephritis.  Arteriosclerosis. 

None. 

V 

April,  1916.  Died  pneumonia.  During  past  2  years  was  admitted  to  hospital 
u"pfl]ee  occasicns  for  nephritis.  The  tonsillectomy  was  of  no  apparent 
Knefit:  Autopsy  showed  chronic  diffuse  nephritis;  general  arterio- 
rhage>Srightardla°  hypertroPhy!  albuminuric  retinitis;  and  cerebral  hemor- 

DeC'pounds"  inNweigh0t°d’  PUS  °r  Urine;  trace  albumin-  Gained  10 

°Ct\’„;tv.15'  HaS  bai?-  flve  laminations  of  urine  since  last  report,  all  normal 
f‘tb  <$eQi*jf aePtlon-  After  returning  from  a  strenuous  hunting  trip  a 
trace  of  albumin  was  found,  but  no  blood  or  casts.  General  health  ex¬ 
cellent.  No  headaches.  Appetite  good.  x 

ilbumin:  Heavy  trace. 

Hood:  Large  sediment  with  each  voiding, 
asts:  Few  hyaline  and  finely  granular. 

| 

June,  1914.  Chronic  tonsillitis.  Infected 
adenoids.  Nephritis.  (Referred  to  den¬ 
tist.) 

None. 

lbumin:  Large  amount. 

'asts:  Blood,  leucocyte,  granular  in  large 
numbers.  Large  sediment  blood  in  each 
voiding. 

hthalein:  June,  1914,  25%;  Sept.,  1914, 

64%. 

At  time  of  operation  edema  had  cleared 
up  and  urine  contained  less  blood  and 
albumin  than  above  report.) 

Sept.,  1914.  Chronic  tonsillitis.  Infected 
adenoids.  Nephritis.  (Referred  to  den¬ 
tist.) 

None. 

Sept’’  t1-9!5'  Urme:  SP-  Sr.  1020;  no  albumin  (nitric  acid  or  heat  and 
trii  ’  ™  sugar;  no  casts  of  any  kind  after  centrifugalizing.  Blood 
pressure  125  mm.  Hg.  Heart:  12  cm.  to  left;  3ya  cm.  to  right;  no 
murmurs.  Lungs  clear.  General  condition  excellent.  Works  regularly 
atTeaSb  .e  not  Palpabie;  a  few  small  glands  in  posterior  tri- 

Jeeth'T  in  ba,d  condition  (again  referred  dental  depart- 

ment).  Nose:  Looks  normal.  ^ 

AUgR  r16p  «CLe.ari.acnid:  1010;  albumin  0;  sugar  0;  no  casts  or 

K.  B.  C.  found.  Subjectively  perfectly  well;  works  regularly. 

dbumin:  5  grams  to  liter, 
asts:  Blood,  leucocyte,  granular, 
hthalein:  44%  in  2  hours. 

June,  1913.  Chronic  tonsillitis.  Acute 
nephritis.  Acute  arthritis  following  at¬ 
tack  tonsillitis.  (Referred  to  dentist.) 

None. 

NOVtU9I4'  nU"ne  c,omPletely  cleared  up  within  6  months  after  operation. 

Joints  all  normal.  General  health  excellent. 

April,  1916.  Urine  normal  in  every  way.  Joints  normal. 

lbumin :  Heavy  trace. 

asts :  Hyaline ;  granular. 

ew  R.  B.  C. ;  much  less  than  a  month  ago. 

Sept.,  1915.  Chronic  tonsillitis.  Nephritis. 
Polyarthritis. 

Temporary  increase  in 
albumin,  casts  and 
joint  symptoms. 

June,  1916.  Urine  normal  in  every  way.  Joints  normal.  General  health 
excellent. 

Sept.,  1916.  Urine  normal  in  every  way.  Joints  normal. 

lbumin :  Heavy  trace, 
asts:  Granular,  hyaline,  blood  and  leuco¬ 
cyte. 

lood:  Large  sediment. 

Feb.,  1913.  Chronic  tonsillitis.  Acute 
rheumatic  fever.  Endocarditis.  Nephritis. 

None. 

Aug.,  1916.  Urine:  Acid,  sp.  gr.  1007;  albumin  0;  sugar  0;  one  granular 
cast  found.  Subjectively  is  perfectly  well.  Working  regularly  for  past 
two  years.  Joints  normal.  Has  had  no  recurrence  of  rheumatic  fever. 
Heart:  Definite  mitral  insufficiency. 

CERVICAL  GLANDS,  WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL. 

I.  Cases  between  1  and  5  Years  of  Age. 


ate  and  Indication  for  Opera- 

Post-operative 

tion  (Tonsillectomy). 

Complications. 

General  Health. 


Subsequent  Examination. 


Cervical  Glands  Condition  of  Nose,  Throat  and 

Teeth. 


ty,  1912.  Chronic  tonsillitis. 
Cervical  adenitis.  Mouth- 
breather. 

None. 

>v.,  1912.  Chronic  tonsillitis. 
Cervical  adenitis.  Mouth- 
breather. 

None. 

n.,  1913.  Enlarged  cervical 
'glands.  Mouth-breather. 

None. 

■b.,  1913.  Cervical  adenitis. 
Speech  impaired.  Mouth- 
breather. 

None. 

b.,  1913.  Cervical  adenitis. 
Mouth-breather. 

None. 

lir.,  1913.  Chronic  tonsillitis. 

I  Cervical  adenitis. 

None. 

i)ril,  1913.  Cervical  adenitis, 
j  Mouth-breather. 

None. 

J>ril,  1913.  Cervical  adenitis. 

|  Chronic  otitis  media. 

None. 

Aug.,  1915.  Excellent. 


May,  1913.  Still  mouth-breather. 
Fewer  colds. 

June,  1915.  Is  perfectly  well. 

July,  1915.  Grown  rapidly.  Has 
frequent  colds.  Pain  in  left  ear 
at  times;  no  discharge. 

May,  1913.  Much  improved. 

April,  1914.  Perfectly  well. 

Sept.,  1915.  Perfectly  well. 

Aug.,  1915.  No  colds  or  other  ill¬ 
ness  since  operation. 


April,  1914.  Much  improved.  No 
colds.  Grown  rapidly. 

April,  1914.  No  gain  in  weight. 
Appetite  poor.  Mouth-breather. 
No  colds  since  operation. 

Aug.,  1915.  Much  improved  in  last 
year.  Mouth  closed. 

Aug.,  1915.  Excellent  since  opera¬ 
tion.  Ears  normal.  Has  grown 
rapidly. 


One  gland  angle  jaw  palpable  on 
right;  about  %  cm.  diameter. 
Shot-like  glands  posterior  tri¬ 
angles. 

At  angle  jaw  on  right  enlarged; 
on  left  not  palpable. 

Gland  on  right  still  enlarged. 
Submaxillary  glands  not  palpable. 

At  angle  jaw  on  each  side  %  cm. 
diameter.  Small  in  posterior 
triangles. 

Gland  on  left  just  palpable. 

Gland  on  left  just  palpable. 

Just  palpable  in  anterior  and  pos¬ 
terior. 

Glands  not  palpable  in  anterior 
triangles  on  either  side. 


Glands  just  palpable  at  angle  jaws 
and  in  posterior  triangles. 

At  angle  jaw  on  right  one  gland 
about  1  cm.  diameter;  smaller 
on  left. 

Glands  size  small  shot  in  anterior 
and  posterior  triangles. 

Still  slightly  enlarged  angle  jaw 
left.  Not  palpable  on  right. 


Teeth:  Carious  molar  right. 
Throat,  nose,  ears:  Normal. 


Teeth:  Good. 

Throat,  nose,  ears:  Normal. 


Teeth:  Carious. 

Nose  and  throat:  Normal. 

Ears :  Chronic  catarrhal  otitis 
media. 

Throat:  Looks  normal. 

Hypert.  nodules  lymphoid  tissue 
on  pharynx  wall. 

Teeth:  Good. 

Throat:  Hypert.  lymphoid  tissue 
on  pharynx  wall. 

Teeth :  Alveolar  abscess  upper 
bicuspid  left. 

Throat,  nose,  ears:  Normal. 


Teeth :  Four  carious. 

Ears:  Normal. 

Teeth:  Still  carious. 

Lymphoid  hyperplasia  pharynx. 

Teeth:  Good. 

Throat:  Normal  looking. 

Ears:  Normal  looking. 


Result. 


Well. 


One  small  gland  on  right  still 
palpable. 


Glands  almost  disappeared. 


Well. 


Well.  Glands  not  palpable,  al¬ 
though  alveolar  abscess.  Still 
present. 

Well. 


Well. 


Well. 
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TABLE  VIII— SUMMARY  OF  142  CASES  IN  WHICH  THE  TONSILS  AND  ADENOIDS  WERE  REMOVED  ON  ACCOUNT  OF  ENLARGE 

I.  Cases  between  1  and  5  Years  of  Age.— Continued. 


Name. 

Surg.  No. 

Sex. 

Race. 

Age. 

Complaint. 

F.  B. 
32320. 

Male. 

w 

4 

Swelling  glands  neck;  frequent  sore 
throat;  mouth-breather;  difficulty  in 
swallowing. 

W.  G. 
32492. 

Male. 

w 

5 

Frontal  headache;  frequent  colds; 
mouth-breather. 

C.  M. 
33142. 

Male. 

w 

4 

Frequent  sore  throat  with  fever;  swell¬ 
ing  glands  neck  noticed  for  3  months. 

E.  C. 
33217. 

Male. 

w 

2 

Swelling  glands  neck  noticed  for  9 
months;  frequent  colds;  frequent 
earache;  mouth-breather.  Poor  appe¬ 
tite;  fretful. 

M.  F. 
33309. 
Female. 

w 

5 

Frequent  sore  throat;  mouth-breather. 

A.  W. 
33436. 

Male. 

c 

5 

Chronic  cough;  loss  weight;  poor  appe¬ 
tite;  chronic  cold  in  head.  “  Sus¬ 
picious  pulmonary  Tbc.”  (Medical 
department.) 

J.  L. 

33551. 

Male. 

w 

5 

Frequent  sore  throat;  enlarged  cervi¬ 
cal  glands.  Had  diagnosis  of  Tbc. 
when  18  months  of  age.  Uncle  re¬ 
cently  died  Tbc.  in  same  house. 

V.  B. 

33669. 

Female. 

w 

3 

Mouth-breather. 

H.  W. 
34491. 

Male. 

c 

21 

Chronic  cough;  difficulty  in  swallow¬ 
ing;  swelling  glands  right  side  neck 
for  one  year. 

K.  P. 

34572. 

Male. 

w 

4 

Frequent  sore  throat;  severe  attack 

1  month  ago.  Mouth-breathing. 

Loss  appetite. 

E.  L. 

34614. 

Male. 

w 

5 

Cold  in  head;  frequent  sore  throat; 
mcuth-breather. 

L.  S. 

34810. 

Male. 

w 

2 

Fretful;  cough;  frequent  colds;  mouth- 
breather. 

V.  H. 

35042. 

Female. 

w 

4 

Frequent  sore  throats;  earache;  mouth¬ 
breathing. 

C.  K. 

35095. 

Male. 

w 

21 

Frequent  earache  with  discharge;  : 
mouth-breather.  Swelling  glands 

neck  for  6  months. 

H.  D. 

35901. 

Male. 

w 

2 

Chronic  cough  6  months;  mouth- 
breather;  sore  throats;  poor  appe¬ 
tite;  fretful. 

L.  H. 

35949. 

Female. 

w 

5 

Frequent  colds;  discharge  left  ear; 
mouth-breather. 

E.  L. 

36094. 

Male. 

w 

2 

No  history  sore  throats.  Enlarged  J 
glands  neck;  mouth-breather.  On 
right  glands  began  to  enlarge  when 
child  was  2  months  of  age. 

A.  W. 

36638. 

Male. 

w 

5 

Enlarged  gland  angle  jaw  left  for  6 
weeks.  Mouth-breather;  frequent, 

colds. 

K.  M. 

36684. 

Female. 

c 

3 

Swelling  glands  neck;  difficulty  in  I 
breathing;  discharge  from  ears;  peri¬ 
tonsillar  abscess  3  weeks  ago. 

A.  R. 

37153. 

Female. 

c 

4 

Frequent  colds  and  sore  throat;  swell-  C 
ing  glands  neck;  nasal  discharge; 
mouth  breather. 

M.  J. 

37311. 

Female. 

w 

3 

Suppurated  gland  right  angle  jaw  1 
month;  discharging;  frequent  colds; 
vomiting,  fever. 

T.  H. 

37326. 

Male. 

w 

4 

Chronic  cough  6  months;  mouth-  F 
breather;  frequent  colds. 

A.  N. 

37837. 

Female. 

w 

4 

Chronic  cough;  mouth-breather;  fre-  F 
quent  colds;  tonsillitis  4  months 
ago.  Appetite  poor. 

Cervical  Glands. 


Special  Examination. 


General  Physical  Examination. 


Enlarged  at  angles  of  jaw  and  in  pos¬ 
terior  triangles. 


Evident  on  inspection  at  angle  jaws 
hard;  movable. 


Large  mass  hard,  movable  glands  at 
angle  jaw  on  each  side. 


Evident  on  inspection  at  angle  jaws; 
hard;  movable. 


Slightly  enlarged  at  angle  jaws  and  in 
posterior  triangles. 


Much  enlarged;  hard;  movable  at  angle 
jaws. 


Evident  on  inspection  at  angle  jaws; 
hard;  movable. 


each  jaw. 


and  in  posterior  triangle 
Hard;  adherent;  fixed. 


right. 


Crete;  hard. 


triangles;  discrete;  hard. 


Enlarged  at  angle  jaws;  hard. 


Tonsils:  Much  enlarged. 
Adenoids:  Large  mass. 
Teeth:  Good. 


Tonsils:  Much  enlarged. 
Adenoids:  Enlarged. 
Teeth:  Good. 


Tonsils:  Much  enlarged. 
Adenoids:  Large  amount. 
Teeth :  Carious. 


Tonsils:  Enlarged;  nodular. 
Adenoids:  Large  mass. 

Ears:  Chronic  discharge  on  left. 
Teeth :  Good. 

Tonsils:  Enlarged. 

Adenoids:  Enlarged;  mouth- 
breather. 

Teeth :  Carious. 

Tonsils:  Slightly  enlarged ;  adherent. 
Adenoids :  Large  mass. 

Teeth:  Good. 

Ears:  Normal. 


Tonsils:  Much  enlarged. 

Adenoids:  Large;  adenoid  facies. 
Teeth :  Carious. 


Tonsils:  Much  enlarged. 
Adenoids:  Large  mass. 
Teeth:  Carious. 


Tonsils:  Meet  in  mid-line. 
Adenoids:  Very  large. 
Teeth :  Good. 


Normal. 

Temperature:  99°  F. 


Normal. 

Temperature:  98.2°  F. 


Normal. 

No  general  glandular  enlargement. 
W.  B.  C.:  14,500. 

Hb.:  95%. 

Temperature :  98°  F. 

Normal. 

No  general  glandular  enlargement. 
Temperature:  99°  F. 


Normal. 

W.  B.  C.:  12,800. 

Hb.:  85%. 

Temperature:  99°  F. 

Impairment  1.  apex;  rales  over  boi 
lungs. 

W.  B.  C.:  15,200. 

Hb.:  60%. 

General  glandular  enlargement. 
Temperature:  99°  F. 

Lungs  and  heart:  Normal. 

Slight  general  glandular  enlargement. 
Temperature:  98.6°  F. 

Pirquet  positive  Oct.,  1909. 

Normal. 

W.  B.  C. :  7200. 

Temperature:  99°  F. 


Tonsils:  Much  enlarged. 
Adenoids :  Large  mass. 
Teeth :  Good. 


Tonsils:  Enlarged. 
Adenoids:  Enlarged. 
Teeth :  Carious. 


Tonsils:  Enlarged,  especially  left. 
Adenoids:  Large  mass. 

Teeth :  Good. 


Lungs:  Normal. 
Spleen:  Not  palpable. 
Heart :  Normal. 
Temperature:  98.6°  F. 
Normal. 

W.  B.  C.:  11,500. 

Hb.:  70%. 

Temperature:  99.4°  F. 
Normal. 

Temperature:  98.6°  F. 


Normal. 

jTemperature:  98.6°  F. 

|No  general  glandular  enlargement. 


Markedly  enlarged  at  angle  jaws  011  Tonsils:  Meet  in  mid-line. 


both  sides. 


Large  masses  glands  at  angle  jaw  on 
each  side;  very  evident  on  inspec¬ 
tion;  soft;  not  adherent. 


both  sides. 


Adenoids:  Very  large. 

Teeth :  Carious. 

Ears:  chronic  otitis  media  supp. 


Tonsils:  Small;  adherent  to  pillars. 
Adenoids:  Large  mass. 

Teeth :  Good. 

Ears:  Chronic  otitis  media. 

Tonsils :  Enlarged. 

Adenoids:  Large  mass. 

Teeth:  Good. 


(Pediculosis  capitis.) 


evident  on  inspection;  very  sug¬ 
gestive  of  Tbc.  glands. 


teasures  3x5  cm.  angle  jaw  left ; 
hard;  not  adherent  (diagnosed  in 
Surg.  Disp.  Tbc.  gland.) 


evident  on  inspection. 
1  year.) 


(Noticed  for 


movable;  enlarged  in  other  triangles. 


right;  also  enlarged  down  sterno- 
mastoid  on  right;  slightly  on  left. 
(Very  suggestive  Tbc.  glands.) 


larged  posterior  triangles. 


posterior  triangles. 


Tonsils:  Enlarged. 

Teeth :  Carious. 

Adenoids:  Large  mass. 
Tonsils:  Meet  in  mid-line. 
Adenoids:  Very  large  mass. 
Teeth :  Good. 


Tonsils:  Enlarged. 
Adenoids:  Large  amount. 
Teeth:  Carious. 


Tonsils:  Enlarged. 
Teeth :  Carious. 
Adenoids :  Large  mass. 
Ears:  Drums  retracted. 
Tonsils:  Much  enlarged. 
Adenoids:  Large  mass. 
Teeth :  Good. 


Tonsils:  Slightly  enlarged;  adherent 
to  pillars. 

Adenoids:  Infected;  discharge. 

Teeth :  Good. 

Tonsils:  Enlarged;  adherent. 
Adenoids:  Large  mass. 

Nose:  Deflected  septum  right. 

Malocclusion. 

Tonsils:  Very  large. 

Adenoids:  Very  large. 

Teeth :  Good. 


Normal. 

Temperature:  99°  F. 

No  general  glandular  enlargement. 


Normal. 

R.  Temperature:  99.6°  F. 

No  general  glandular  enlargement. 
Von  Pirquet:  Not  positive. 
Normal. 

Temperature:  99°  F. 

W.  B.  C.:  13,600. 

No  general  glandular  enlargement. 
Normal. 

Temperature:  98.5°  F. 

No  general  glandular  enlargement. 
Normal. 

Temperature:  98.6°  F. 


X-ray  chest  normal. 

Von  Pirquet:  Negative. 

R.  B.  C.:  4,400,000. 

W.  B.  C.:  14,000. 

Hb. :  90%. 

No  general  glandular  enlargement. 
Temperature:  98°  F. 

Normal. 

Temperature:  98.5°  F. 

General  glandular  enlargement. 
Pirquet  test:  Negative. 

Normal. 

Temperature:  99°  F. 

General  glandular  enlargement. 


Normal. 

Pirquet  test:  Negative. 

No  general  glandular  enlargement. 


Normal. 

Temperature:  99°  F. 

No  general  glandular  enlargement. 
Pirquet  test:  Negative. 

Normal. 

Temperature:  99.5°  F. 

Pirquet:  Negative. 
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ate  and  Indication  for  Opera- 

Post-operative 

Subsequent  Examination. 

tion  (Tonsillectomy). 

Complications. 

General  Health. 

Cervical  Glands. 

Condition  of  Nose,  Throat  and 
Teeth. 

Result. 

CERVICAL  GLANDS,  WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL.— Continued. 
_  I-  Cases  between  1  and  5  Years  of  Age. — Continued. 


me,  1913.  Cervical  adenitis. 
Mouth-breather. 


ily,  1913.  Cervical  adenitis. 
Mouth-breather. 


?t.,  1913.  Cervical  adenitis 
(Tbc.  ?).  Mouth-breather. 


ov.,  1913.  Cervical  adenitis 
(Tbc.  ?).  Mouth-breather. 


>v.,  1913.  Chronic  tonsillitis. 
Mouth-breather. 


-C. ,  1913.  Cervical  adenitis. 
Chronic  bronchitis  (?). 
Mouth-breather. 


None. 


None. 


None. 


None. 


None. 


None. 


Sept.,  1915.  Frequent  colds  and 
epistaxis;  otherwise  perfectly  well 


July,  1915.  Perfect  health;  no  head¬ 
aches  since  operation.  Has  grown 
rapidly. 

Sept.,  1915.  Perfect  health;  not  sick 
in  past  2  years. 


Oct.,  1915. 

grown.  No  trouble  with 
Breathes  normally. 

Feb.,  1916.  Just  recovered  from 
scarlet  fever;  general  health 
cellent. 

Feb.,  1916.  Excellent.  No  cough; 
normal  weight.  Lungs  clear  on 
perc.  and  ausc. 


Not  palpable  in  anterior  triangle 
on  either  side;  small  in  posterior 
triangles. 

Two  or  three  glands  angle  jaw 
right  measure  %  cm.  diameter; 
not  palpable  in  anterior  triangle 
left. 

On  right  at  angle  jaw  hard,  dis¬ 
crete  gland  2x1  cm.  Not 
palpable  on  left. 


Is  healthy,  strong,  well  At  angle  jaw  on  right  about  2x1 
cm.;  hard;  movable.  Just  palp¬ 
able  on  left  and  in  posterior  tri 
angles. 

Barely  palpable  on  left;  not  palp 
able  on  right. 


Barely  palpable  in  anterior  and 
posterior  triangle  on  right.  Not 
felt  left. 


Teeth :  Good. 

Throat:  Lymphoid  hyperplasia 
pharynx;  otherwise  normal. 
Nose  and  ears  look  normal. 
Teeth :  Good. 

Throat:  Looks  normal. 

Ears:  Normal. 

Teeth :  Carious. 

Throat :  Looks  normal. 

Nose  and  ears:  Normal. 


Teeth :  Good. 

Throat:  Looks  normal. 
Nose  and  ears:  Normal. 

Throat :  Normal. 

Nose  and  ears:  Normal. 


Well. 


Well:  Palpable  glands  remain 
at  angle  jaw  on  right  after 
2  years. 

Apparently  well,  although  still 
enlarged  gland  at  angle  jaw 
on  right. 


Apparently  well,  although  still 
enlarged  gland  at  angle  jaw 
on  right. 

Well. 


Teeth:  Carious,  especially  right.  Well. 
Throat:  Lymphoid  hyperplasia; 
otherwise  normal. 


c. ,  1913.  Chronic  tonsillitis. 
Cervical  adenitis.  Mouth- 
breather. 

n.,  1914.  Chronic  tonsillitis. 
Mouth-breather. 


iy,  1914.  Cervical  adenitis 
'Tbc.)?  Mouth-breather. 


y,  1914.  Chronic  tonsillitis. 
Mouth-breather. 


y,  1914.  Chronic  tonsillitis. 
Mouth-breather. 


ie,  1914.  Chronic  tonsillitis. 
Mouth-breather. 


y,  1914.  Chronic  tonsillitis. 
,'hronic  otitis  media.  Mouth- 
Teather. 


g.,  1914.  Cervical  adenitis. 
Mouth-b  r  e  a  t  h  e  r.  Otitis 
ledia. 

’.,  1914.  Chronic  tonsillitis, 
(outh-breather.  Chronic 
ough. 

:.,  1914.  Chronic  tonsillitis, 
louth-b  r  e  a  t  h  e  r.  Otitis 
nedia. 

i.,  1915.  Cervical  adenitis 
Tbc.?).  Mouth-breather. 


V,  1915.  Cervical  adenitis, 
[outh-breather. 


None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 


June,  1915.  General  health  good; 
only  two  or  three  colds  in  past 
2  years. 


Not  palpable  in  anterior  triangle 
either  side.  Just  felt  on  left  in 
posterior  triangle. 


July,  _  1915.  Excellent;  g  r  o  w  n  Barely  palpable  in  anterior  and 
rapidly;  good  appetite;  breathes  posterior  triangles, 
normally. 


Teeth :  Carious. 

Throat:  Lymphoid  hyperplasia; 

otherwise  normal. 

Ears  and  nose:  Normal. 

Teeth :  Carious. 

Throat:  Normal. 

Nose  and  ears:  Normal. 


Well. 


Well. 


Mar.,  1916.  Excellent;  not  sick  since 
operation. 


June,  1915.  Perfectly  well  since  op¬ 
eration.  Well  grown  healthy  look¬ 
ing  child. 

June,  1915.  Has  had  no  colds  or 
other  illness  since  operation.  Still 
sleeps  with  mouth  open. 

June,  1915.  Still  has  spasmodic 
choking  cough  only  at  night; 
otherwise  good  health. 

June,  1915.  No  sore  throat  or  trouble 
with  ears  since  operation.  Still 
sleeps  with  mouth  open.  Otherwise 
in  excellent  health. 

June,  1915.  General  health  good;  no 
trouble  with  ears.  Breathing 
normal. 


Barely  palpable  on  right;  not  felt 
on  left. 


Not  palpable  in  anterior  triangles 
on  either  side;  just  felt  in  pos¬ 
terior  triangles. 

Are  not  palpable  in  anterior  or 
posterior  triangles. 


Barely  palpable  at  angle  jaws. 
About  size  bean  in  submaxillary 
triangle  on  right. 

Slightly  enlarged  submaxillary 
glands  on  both  sides.  Glands 
at  angle  jaw  not  palpable;  just 
palpable  in  posterior  triangles. 

Barely  palpable,  discrete  glands 
at  angles  jaw. 


Throat:  Lymphoid  hyperplasia; 

otherwise  normal. 

Teeth :  Carious. 

Nose  and  ears:  Normal. 

Teeth :  Good. 

Throat:  Lymphoid  hyperplasia; 

otherwise  normal. 

Nose  and  ears:  Normal. 

Teeth:  Carious  upper  right;  lower 
left. 

Throat:  Looks  normal. 

Nose  and  ears:  Normal. 

Teeth :  Good. 

Throat:  Looks  normal  with  excep¬ 
tion  lymphoid  hyperplasia. 
Larynx:  Normal. 

Teeth:  Carious;  abscess  lower  left. 
Throat:  Lymphoid  hyperplasia  on 
pharynx. 

Ears:  Drums  retracted  but  normal. 
Nose:  Normal. 

Teeth :  Good. 

Throat:  Lymphoid  hyperplasia. 
Nose  and  ears:  Look  normal. 


Well. 


Well. 


Well.  Cervical  glands  not 
palpable,  although  teeth  are 
still  carious. 

Very  slight  impairment  lower 
left  back;  no  rales.  Von 
Pirquet :  Negative.  Abdo¬ 

men:  Normal. 

Well.  Referred  to  dental  de¬ 
partment. 


Well. 


Nov.,  1915.  No  colds;  cough; 
breathes  normally;  has  grown 
rapidly. 

Nov.,  1915.  “  Perfectly  well  in 

every  way.” 

Aug.,  1915.  Much  improved;  eats 
well;  sleeps  well. 


Just  palpable  on  right;  not  felt 
on  left. 


Not  palpable  on  left;  just  felt  on 
right. 

Just  palpable  on  left;  measure 
about  lxl  cm.  on  right. 


Throat :  Lymphoid  hyperplasia ; 

otherwise  normal. 

Teeth :  Good. 

Nose  and  ears:  Normal. 

Teeth:  Carious. 

Nose  and  ears:  Normal. 

Throat:  Lymphoid  hyperplasia. 
Teeth :  Good. 

Throat:  Looks  normal. 


Well. 


Well. 

Well. 


None. 


Nov.,  1915.  Much  improved;  no  cold 
since  operation.  Still  sleeps  with 
mouth  open. 


Gland  at  angle  left  jaw  about 
%  cm.  in  diameter;  just  palpable 
on  right. 


Teeth:  Carious  lower  left. 
Throat:  Looks  normal. 
Ears:  Drums  retracted. 


Well.  Gland  disappeared,  al¬ 
though  carious  tooth  remains. 


Ill,  1915.  Cervical  adenitis, 
hronic  tonsillitis. 


Be,  1915.  Cervical  adenitis, 
outh-breather. 


e ,  1915.  Cervical  adenitis 
Jrbc.)  ?  Chronic  tonsillitis. 
<|eal  curettage  infected 
l  and  on  right.) 

)j  e,  1915.  Chronic  tonsillitis. 
I  outh-breather. 

J  :.,  1915.  Chronic  tonsillitis, 
outh-breather. 


None. 


None. 


None. 


None. 


None. 


Nov.,  1915.  Much  improved.  Hear¬ 
ing  almost  normal.  Breathing 
normal. 

Nov.,  1915.  No  colds  since  operation. 
Breathes  normally. 


Nov.,  1915.  Much  improved.  One 
vomiting  attack  since  operation. 
No  colds. 

Noy. ,  1915.  No  cough  since  opera¬ 
tion.  Breathes  normally  through 
nose. 


Glands  not  palpable  in  anterior 
triangle;  just  felt  posterior  tri¬ 
angle. 

Glands  barely  palpable  on  left; 
not  palpable  right  in  anterior 
triangle.  Small,  shot-like  in 
posterior  triangle. 

Scar  right;  glands  at  angle  jaw 
and  in  anterior  triangle  just 
palpable  on  both  sides;  not  palp¬ 
able  in  posterior  triangles. 

Barely  palpable  in  anterior  and 
posterior  triangles. 


Teeth :  Carious  lower  right  and 
left. 

Throat:  Looks  normal. 

Ears:  Drums  slightly  retracted. 
Teeth:  Good. 

Throat:  Looks  normal. 

Nose  and  ears:  Normal. 

Teeth :  Good. 

Throat:  Lymphoid  hyperplasia. 
Nose  and  ears:  Normal. 

Throat:  Lymphoid  hyperplasia  on 
pharynx. 


Well.  Gland  disappeared,  al¬ 
though  carious  tooth  remains. 


Well. 

Well. 

Well. 


Feb.,  1916.  No  cough  since  opera-  Barely  palpable  in  anterior  and 
tion,  but  frequent  colds.  Appetite  posterior  triangles, 
good. 


Teeth :  Good. 

Throat :  Lymphoid  hyperplasia. 
Ears:  Normal. 


Well. 
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TABLE  VIII— SUMMARY  OF  142  CASES  IN  WHICH  THE  TONSILS  AND  ADENOIDS  WERE  REMOVED  ON 

ACCOUNT  OF  ENLARGEI 

II.  Cases  between  6  and  10  Years 

of  Age. 

Name. 

Surg.  No. 

Sex. 

Race. 

Age. 

Complaint. 

Cervical  Glands. 

Special  Examination. 

General  Physical  Examination. 

M.  D. 

W 

8 

Frequent  sore  throat.  Impaired  speech ; 

Enlarged  at  angle  jaw;  also  sub- 

Tonsils:  Meet  in  mid-line. 

Normal. 

29215. 

mouth-breather;  adenoid  facies. 

maxillary  glands. 

Adenoids :  Large  mass. 

VV.  B.  C.:  12,200. 

Female. 

Teeth :  Good. 

Hb.:  75%. 

Temperature:  98.5°  F. 

General  glandular  enlargement. 

B.  K. 

W 

7 

Frequent  tonsillitis  with  fever  and 

Enlarged  at  angles  jaw. 

Tonsils:  Very  large. 

Poorly  nourished;  pale. 

29783. 

swelling  glands  neck;  epistaxis; 

Adenoids:  Very  large. 

W.  B.  C.:  11,200. 

Female. 

headache;  pale;  poor  appetite. 

About  size  hickory-nuts  at  each  angle 

Teeth :  Good. 

Hb.:  70%. 

Temperature:  99°  F. 

L.  E. 

W 

6 

Swelling  glands  neck;  mouth-breather; 

Tonsils:  Almost  meet. 

Bronchial  rales. 

30916. 

occasional  tonsillitis;  cough. 

jaw;  hard. 

Adenoids:  Very  large. 

Temperature:  98°  F. 

Female. 

Teeth :  Carious. 

Otherwise  normal. 

C.  D. 

W 

9 

Frequent  sore  throat;  mouth-breather. 

Enlarged  in  anterior  and  posterior  tri- 

Tonsils:  Enlarged. 

Normal. 

31083. 

angles. 

Adenoids :  Large  mass. 

Temperature :  98°  F. 

Female. 

Teeth :  Carious. 

C.  K. 

w 

10 

Swelling  glands  left  side  neck;  mouth- 

Mass  glands  angle  jaw  left  size  egg; 

Tonsils:  Much  enlarged. 

Lungs  normal. 

31136. 

breather;  frequent  colds. 

hard;  adherent. 

Adenoids:  Much  enlarged. 

Temperature:  98.5°  F. 

Male. 

Teeth:  Good. 

A.  L. 

w 

9 

Frequent  colds;  mouth-breather. 

Enlarged  at  angles  jaw. 

Tonsils:  Enlarged. 

Normal. 

31219. 

Adenoids:  Enlarged. 

Temperature:  98.6°  F. 

Female. 

Teeth:  Good. 

F.  L. 

w 

10 

No  history  sore  throat;  chronic  cold; 

Enlarged  especially  left  (Pediculosis 

Tonsils:  Enlarged,  especially  right. 

Normal. 

31220. 

mouth-breather. 

capitis). 

Adenoids:  Enlarged. 

Temperature:  98.6°  F. 

Female. 

Teeth :  Carious. 

E.  W. 

c 

8 

Frequent  colds  and  sore  throat;  mouth- 

Enlarged  anterior  and  posterior  tri- 

Tonsils:  Enlarged. 

Normal. 

31607. 

Female. 

breather. 

angles. 

Adenoids:  Enlarged. 

Ears:  Chronic  catarrhal  otitis  media 
left. 

Tonsils:  Left  larger  than  right. 

Temperature:  98.2°  F. 

J.  E. 

w 

9 

Sore  throat  frequent  for  2  or  3  years; 

Enlarged  angle  jaws,  especially  left. 

Normal. 

31632. 

mouth-breather. 

Adenoids:  Large. 

Temperature:  98°  F. 

Female. 

Teeth :  Carious. 

T.  H. 

w 

8 

Frequent  tonsillitis;  constant  nasal 

Enlarged  angles  jaw  both  sides. 

Tonsils:  Much  enlarged. 

Normal. 

31789. 

cold;  mouth-breather;  enlarged 

Adenoids:  Much  enlarged. 

Temperature:  98.6°  F. 

Male. 

glands. 

Teeth:  Good. 

L.  H. 

w 

7 

No  history  sore  throat;  enlarged  cervi- 

Much  enlarged  angles  jaw. 

Tonsils:  Much  enlarged. 

Normal. 

31828. 

cal  glands;  mouth-breather. 

Adenoids:  Mouth-breather;  large. 

Temperature :  98°  F. 

Male. 

Teeth :  Carious. 

V.  w. 

w 

7 

Frequent  sore  throat  past  3  years; 

Enlarged  on  right  at  angle  jaw;  just 

Tonsils:  Enlarged. 

Normal. 

31845. 

mouth-breather. 

palpable  on  left. 

Adenoids:  Enlarged. 

IV.  B.  C.:  4800. 

Female. 

Teeth:  Carious. 

Tonsils:  Meet  in  mid-line. 

Hb.:  80%. 

Temperature:  99°  F. 

E.  B. 

w 

8 

Frequent  tonsillitis  for  3  years;  mouth- 
breather;  pains  knees;  earache. 

Slightly  enlarged  angles  jaw. 

Normal. 

31866. 

Adenoids:  Large  mass. 

W.  B.  C. :  7000. 

Female. 

Teeth :  Carious. 

Hb. :  88%. 

Temperature:  99°  F. 

A.  L. 

w 

6 

Chronic  cough;  ansmic;  enlarged  cervi- 

Size  walnut  at  angles  jaw;  matted  to- 

Tonsils:  Much  enlarged. 

Diag.  pulmonary  Tbc.  in  Phipps  Di 

31968. 

cal  glands;  hoarseness;  always  deli- 

gether  (Tbc.  ?). 

Adenoids:  Large  mass. 

pensary. 

Male. 

cate  physically,  and  mentally  re- 

Teeth :  Good. 

Temperature:  99°  F. 

tarded;  mouth-breather. 

Vocal  cords:  Red;  otherwise  normal. 

M.  M. 

w 

10 

Frequent  sore  throat;  mouth-breather; 

Enlarged. 

Tonsils:  Meeting  in  mid-line. 

Poorly  nourished;  otherwise  negative 

32025. 

chronic  cough. 

Adenoids:  Large  mass. 

Temperature:  99°  F. 

Female. 

Teeth :  Carious. 

M.  Z. 

w 

10 

Frequent  sore  throat;  mouth-breather; 

Enlarged  in  all  triangles. 

Tonsils:  Enlarged. 

Systolic  murmur  apex;  not  transmittei 

32073. 

chronic  cough. 

Adenoids:  Enlarged. 

Otherwise  normal. 

Female. 

Teeth :  Carious. 

Temperature:  98.6°  F. 

A.  H. 

w 

10 

Swelling  glands  neck;  frequent  sore 

Size  walnuts  angles  jaw. 

Tonsils:  Enlarged. 

Normal. 

32144. 

throat;  mouth-breather. 

Adenoids:  Enlarged. 

Temperature:  98.6°  F. 

Female. 

Teeth :  Good. 

J.  P. 

w 

7 

Swelling  glands  neck;  frequent  sore 

Enlarged  angles  jaw. 

Tonsils:  Small;  embedded. 

Normal. 

32238. 

throat;  impaired  hearing;  epilepsy. 

Adenoids:  Small  amount. 

Temperature:  98.4°  F. 

Male. 

Teeth:  Carious;  malocclusion. 

Ears:  Chronic  catarrhal  otitis  media. 

A.  S. 

w 

6 

Mouth-breather. 

Size  walnut  angle  jaw  left;  enlarged  in 

Tonsils:  Not  enlarged;  adherent  to 

Normal. 

32362. 

other  triangles. 

pillars. 

Temperature:  98.6°  F. 

Male. 

Adenoids:  Large. 

Teeth:  Good. 

N.  D. 

w 

6 

Swelling  glands  neck;  mouth-breather; 

Evident  on  inspection  angles  jaw  both 

Tonsils:  Much  enlarged. 

Normal. 

32381. 

frequent  colds. 

sides. 

Adenoids:  Much  enlarged. 

Temperature:  98.8°  F. 

Female. 

Teeth :  Good. 

W.  E. 

w 

7 

Sore  throat;  mouth-breather;  earache. 

Enlarged  angles  jaw. 

Tonsils:  Much  enlarged. 

Normal. 

32435. 

Adenoids:  Much  enlarged. 

Temperature:  99°  F. 

Male. 

Sore  throat;  earache;  mouth-breather. 

Teeth:  Good. 

G.  S. 

w 

6 

Much  enlarged  on  right. 

Tonsils :  Much  enlarged. 

Normal. 

32666. 

Adeniods:  Much  enlarged. 

Temperature:  98.8°  F. 

Female. 

Teeth :  Carious. 

M.  C. 

w 

8 

Swelling  glands  neck;  frequent  sore 

Evident  on  inspection  angles  jaw. 

Tonsils:  Enlarged. 

Normal. 

32752. 

throat ;  mouth-breather. 

Adenoids:  Enlarged. 

Temperature:  99°  F. 

Female. 

Teeth :  Carious. 

E.  S. 

w 

8 

Sore  throat;  earache;  mouth-breather. 

Much  enlarged  on  left. 

Tonsils:  Enlarged. 

Normal. 

32832. 

- 

Adenoids:  Enlarged. 

Temperature:  99°  F. 

Female. 

Teeth:  Good. 

L.  L. 

w 

10 

Swelling  glands  neck;  headaches; 

Evident  on  inspection  on  both  sides  at 

Tonsils:  Enlarged. 

Normal. 

32835. 

mouth-breather. 

angle  jaw. 

A  denoids :  Enl  arged. 

Temperature:  98.4°  F. 

Female. 

Teeth:  No  note. 

J.  M. 

w 

8 

Sent  by  school  inspector;  mouth- 

Much  enlarged  at  angles  jaw. 

Tonsils:  Enlarged. 

Normal. 

32724. 

breather. 

Adenoids:  Enlarged. 

Temperature:  99.5°  F. 

Female. 

Teeth :  Carious. 

R.  S. 

w 

7 

Frequent  sore  throat ;  mouth-breather. 

Slightly  enlarged  at  angles  jaw. 

Tonsils:  Not  enlarged. 

Normal. 

32780. 

Adenoids:  Large  mass. 

Temperature:  98.6°  F. 

Female. 

Teeth:  Carious. 

B.  S. 

w 

8 

Swelling  glands  neck;  frequent  sore 

Size  almonds  at  angle  jaw  on  each  side. 

Tonsils:  Enlarged. 

Normal. 

32872. 

throat ;  mouth-breather. 

Adenoids:  Enlarged. 

Temperature:  98.6°  F. 

Teeth:  Carious. 

\V.  C. 

w 

7 

Swelling  glands  neck;  frequent  tonsil- 

Size  walnuts  each  side  at  angle  jaw. 

Tonsils:  Small;  imbedded. 

Normal. 

32892. 

litis;  headache. 

Adenoids:  Large  mass. 

Temperature :  98'  F. 

Teeth:  Good. 

J.  C. 

w 

9 

Swelling  glands  neck;  frequent  sore 

Size  walnuts  each  side  at  angle  jaw. 

Tonsils:  Small;  adherent  to  pillars. 

Normal. 

32891. 

throat. 

Adenoids:  Small;  infected. 

Temperature:  98°  F. 

Male. 

Teeth:  No  note. 
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CERVICAL  GLANDS,  WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL.— Continued. 

II.  Cases  between  6  and  10  Years  of  Age. 


late  and  Indication  for  Opera¬ 
tion  (Tonsillectomy). 

Post-operative 

Complications. 

Subsequent  Examination. 

General  Health. 

Cervical  Glands. 

Condition  of  Nose,  Throat  and 
Teeth. 

Result. 

'eb.,  1912.  Chronic  tonsillitis. 
Mouth-breather. 

None. 

July,  1915. 
normal. 

Good;  few  colds;  speech 

Just  palpable. 

Teeth:  Good. 

Throat:  Looks  normal. 

Well. 

day,  1912.  Chronic  tonsillitis. 
Mouth-breather. 

None. 

Aug.,  1915. 
operation. 

Perfectly  well  since 

About  %  cm.  in  diameter  at  angles 
jaw;  others  small. 

Teeth:  Good. 

Throat:  Looks  normal. 

Well. 

<ov.,  1912.  Chronic  tonsillitis. 
Cervical  adenitis. 

None. 

June,  1915. 

No  sore  throat  since 

At  angle  jaw  on  right  glands  about 

Teeth :  Carious. 

Well,  although  cervical  glands 

operation. 

No  headaches. 

lxl  cm. ;  discrete;  hard. 
Slightly  enlarged  in  other  tri¬ 
angles. 

About  size  shot  in  the  anterior 
and  posterior  triangles. 

Throat:  Lymphoid  hyperplasia. 
Nose  and  ears:  Normal. 

still  slightly  enlarged. 

)ec.,  1912.  Chronic  tonsillitis. 
Mouth-breather. 

None. 

June,  1915. 
operation. 

Only  one  cold  since 

Teeth :  One  carious. 

Throat:  Looks  normal. 

Nose  and  ears:  Look  normal. 

Well. 

)ec.,  1912.  Cervical  adenitis. 
Mouth-breather. 

None. 

Nov.,  1915. 
normally. 

Perfectly  well;  breathes 

Not  palpable  in  anterior  or  pos¬ 
terior  triangle  either  side. 

Teeth :  Good. 

Throat:  Lymphoid  hyperplasia. 

Well. 

)ec.,  1912.  Chronic  tonsillitis. 
Mouth-breather. 

None. 

June,  1915. 
normally. 

Perfectly  well;  breathes 

Not  palpable  in  anterior  triangles; 
just  palpable  posterior  triangle. 

Teeth:  Good. 

Throat:  Looks  normal. 

Well, 

)ec.,  1912.  Chronic  tonsillitis. 
Mouth-breather. 

None. 

June,  1915. 
operation. 

Only  one  cold  since 

Barely  palpable  in  anterior  and 
posterior  triangles. 

Teeth:  Carious. 

Throat:  Looks  normal. 

Well. 

reb.,  1913.  Chronic  tonsillitis. 
Mouth-breather. 

None. 

July,  1915. 

Perfectly  well. 

Still  slightly  enlarged  at  angles 
jaw. 

Teeth :  Carious. 

Throat:  Lymphoid  hyperplasia. 
Nose:  Hypert.  inf.  turb. 

Well. 

lar.,  1913.  Chronic  tonsillitis. 
Cervical  adenitis. 

None. 

July,  1915. 

Perfectly  well. 

Still  slightly  enlarged  in  both  an¬ 
terior  and  posterior  triangles. 

Teeth :  Good. 

Throat:  Looks  normal. 

Well. 

lar.,  1913.  Chronic  tonsillitis. 
i|  Mouth-breather. 

None. 

Nov.,  1915. 
wise  good. 

Frequent  colds;  other- 

Not  enlarged;  just  palpable  at 
angles  jaw  and  posterior  tri¬ 
angles. 

Barely  palpable  in  anterior  and 
posterior  triangles. 

Teeth :  Good. 

Throat :  Looks  normal. 

Well. 

■  ‘far.,  1913.  Chronic  tonsillitis. 
Cervical  adenitis. 

None. 

June,  1915. 

Well. 

Teeth:  Many  carious;  alveolar 
abscess  upper  right  molar. 
Throat:  Looks  normal. 

Well.  Enlarged  cervical  glands 
disappeared,  although  teeth 
still  carious;  also  alveolar 
abscess. 

tpril,  1913.  Chronic  tonsil¬ 
litis.  Cervical  adenitis. 

None. 

June,  1915.  Headaches  (eyes?); 
otherwise  good. 

Not  palpable  at  angles  jaw. 

Teeth:  Good  condition. 

Throat:  Lymphoid  hyperplasia. 

Well. 

ipril,  1913.  Chronic  tonsil¬ 
litis.  Mouth-breather. 

None. 

May,  1913.  Much  improved;  no  sore 
throat;  joints  normal;  breathes 
normally. 

Still  slightly  enlarged  at  angles 
jaw  and  in  posterior  triangles. 

Teeth :  Many  carious. 

Throat:  No  note. 

Well. 

lay,  1913.  Cervical  adenitis. 
Mouth-breather. 

None. 

July,  1915.  Much  improved;  no 
cough  since  operation.  Still  sleeps 
with  mouth  open. 

One  gland  angle  jaw  right  %  cm. 
diameter;  smaller  on  left. 

Teeth :  Carious. 

Throat:  Looks  normal. 

Vocal  cords:  Normal. 

Well. 

fay,  1913.  Chronic  tonsillitis. 
•!  Mouth-breather. 

None. 

July,  1915. 
looking. 

Perfectly  well;  healthy 

Barely  palpable. 

Teeth:  Carious  lower  jaws. 

Throat:  Lymphoid  hyperplasia. 

Well. 

fav,  1913.  Chronic  tonsillitis. 
Mouth-breather. 

None. 

June,  1915. 

Well. 

Angle  jaw  right  barely  palpable; 
not  palpable  left. 

Teeth:  Good. 

Throat  :  Looks  normal. 

Well. 

lay,  1913.  Chronic  tonsillitis. 
•:!  Cervical  adenitis. 

None. 

June,  1915. 
headache. 

Perfectly  well  except 

Not  palpable  in  anterior  triangles; 
just  palpable  left  posterior  tri¬ 
angles. 

Teeth:  Good. 

Throat:  Discharge  from  naso¬ 
pharynx. 

Nose:  Antrum  infection. 

Well. 

lay,  1913.  Chronic  tonsillitis. 

None. 

July,  1915.  Treated  H.  L.  H.  for 
epilepsy.  No  sore  throat  or  cold 
since  operation. 

Submaxillary  triangles  glands  en¬ 
larged;  posterior  triangles 
slightly  enlarged. 

Teeth:  Carious. 

Throat:  Looks  normal. 

Ears:  As  before. 

Epilepsy  not  improved. 

*  une,  1913.  Chronic  tonsillitis. 
Mouth-breather. 

None. 

June,  1915. 

Well. 

Measure  lxl  cm.  at  angles  jaw; 
not  palpable  posterior  triangles. 

Teeth:  Good. 

Throat:  Looks  normal. 

Nose:  Looks  normal. 

Well.  Glands  still  slightly 
enlarged. 

1  une,  1913.  Cervical  adenitis. 
Mouth-breather. 

None. 

June,  1915. 

Perfectly  well ;  grown 

Small,  shotty  glands  at  each  angle 

Teeth:  Carious;  abscess  lower 

Well.  Glands  decreased  in  size. 

rapidly. 

jaw. 

molar  left. 

Throat:  Looks  normal. 

although  teeth  carious  and 
alveolar  abscess. 

lulv,  1913.  Chronic  tonsillitis. 
H  Mouth-breather. 

None. 

July,  1915. 
proved. 

No  earache;  much  im- 

Barely  palpable. 

Teeth:  Carious. 

Throat:  Looks  normal. 

Ears:  Normal. 

Well. 

ug.,  1913.  Chronic  tonsillitis. 
Mouth-breather. 

None. 

•June,  1915. 

Perfectly  well. 

Not  palpable  on  either  side. 

Throat:  Looks  normal. 

Ears :  Look  normal. 

Teeth:  Good. 

Well. 

ug.,  1913.  Chronic  tonsillitis, 
■j  Mouth-breather. 

None. 

Aug.,  1915. 

Well. 

Not  palpable. 

Throat:  Looks  normal. 

Well. 

lept.,  1913.  Chronic  tonsillitis. 
Mouth -breather. 

None. 

June,  1915. 

Well. 

Not  palpable. 

Teeth :  Carious. 

Throat:  Looks  normal. 

Well. 

ept.,  1913.  Chronic  tonsil¬ 
litis.  Cervical  adenitis. 

Bleeding  from 
nasopharynx 
controlled 
with  difficulty. 

June,  1915.  Still  mouth-breather; 
otherwise  perfectly  well. 

Not  palpable. 

Teeth:  Good. 

Throat:  Looks  normal. 

Nose:  Deflected  septum. 

Well. 

ept.,  1913.  Chronic  tonsil¬ 
litis.  Mouth-breather. 

None. 

June,  1915. 

Perfectly  well. 

Not  palpable. 

Teeth:  Good. 

Throat:  Looks  normal. 

Well. 

ept.,  1913.  Chronic  tonsillitis. 

None. 

June,  1915. 

Well. 

Barely  palpable. 

Teeth:  Carious;  alveolar  abscess 
upper  right. 

Throat:  Looks  normal. 

Well. 

ept.,  1913.  Cervical  adenitis. 

None. 

June,  1915. 
weight. 

Well;  gained  15  pounds 

Not  palpable. 

Teeth :  Carious. 

Throat :  Looks  normal. 

Well. 

|  ept. ,  1913.  Cervical  adenitis. 

None. 

July,  1915. 

Well. 

Small  shotty  glands  in  all  tri¬ 
angles. 

Teeth :  Many  carious. 

Throat:  Looks  normal. 

Well. 

)  ept.,  1913.  Cervical  adenitis. 

None. 

July,  1915. 

Well. 

Not  palpable  on  right;  at  angle 
jaw  left  measures  %  cm. 
diameter. 

Teeth:  One  carious  left. 

Throat:  Lymphoid  hyperplasia. 

Well. 
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TABLE  VIII.— SUMMARY  OF  142  CASES  IN  WHICH  THE  TONSILS  AND  ADENOIDS  WERE  REMOVED  ON  ACCOUNT  OF  ENLARGEI 

II  Cases  between  6  and  10  Years  of  Age. — Continued. 


Name. 

Surg.  No. 

Sex. 

Race. 

Age. 

Complaint. 

Cervical  Glands. 

Special  Examination. 

General  Physical  Examination. 

A.  R. 

W 

10 

Swelling  glands  neck;  frequent  colds; 

Enlarged  both  sides. 

Tonsils:  Not  enlarged. 

General  glandular  enlargement. 

33051. 

mouth-breather;  frequent  sore  throat. 

Adenoids:  Small;  infected. 

YV.  B.  C. :  18,700. 

Female. 

Teeth :  Carious. 

Hb.:  80%. 

C.  G. 

w 

9 

Frequent  colds;  chronic  cough;  mouth- 

Slightly  enlarged  at  angle  jaws. 

Tonsils :  Much  enlarged. 

Temperature:  98.6°  F. 

Normal. 

33170. 

breather. 

Adenoids:  Large  mass. 

Temperature:  98°  F. 

Female. 

Teeth :  Good. 

R.  T. 

w 

7 

Frequent  sore  throat;  mouth  breather. 

Enlarged  on  both  sides. 

Tonsils:  Not  enlarged. 

Normal. 

33214. 

Adenoids:  Large  mass. 

Temperature:  98.6°  F. 

Male. 

Teeth :  Carious. 

j.  p. 

w 

7 

Frequent  sore  throat;  mouth  breather. 

Enlarged  on  both  sides. 

Tonsils:  Meet  in  mid-line. 

Normal. 

33253. 

Adenoids:  Large  mass. 

Temperature:  98.4°  F. 

Male. 

Teeth:  Good. 

H.  F. 

w 

9 

Frequent  sore  throat. 

Evident  on  inspection  both  sides. 

Tonsils:  Meet  in  mid-line. 

Normal. 

33310. 

Adenoids:  Large  mass. 

Temperature :  99°  F. 

Female. 

Teeth:  Carious. 

R.  B. 

w 

9 

Swelling1  glands  neck;  infrequent  sore 

Size  walnuts  at  both  angles  of  jaw. 

Tonsils:  Much  enlarged. 

Normal. 

33349. 

throat;  mouth-breather. 

Adenoids:  Large  mass. 

Temperature:  98.6°  F. 

Female. 

Teeth :  Carious. 

E.  H. 

w 

10 

Frequent  sore  throat;  anorexia. 

Enlarged  both  sides. 

Tonsils:  Large. 

Normal. 

33357. 

Adenoids:  Small. 

Temperature :  99°  F. 

Male. 

Teeth :  Good. 

A.  W. 

w 

9 

Sore  throat ;  mouth-breather. 

Enlarged  both  sides. 

Tonsils:  Small;  imbedded. 

Normal. 

33361. 

Adenoids:  Small;  infected. 

Temperature:  98.4°  F. 

Female. 

Teeth :  Good. 

N.  C. 

w 

7 

Sent  by  school  inspector. 

Size  walnuts  both  sides  at  angle  jaws. 

Tonsils:  Much  enlarged. 

Normal. 

33550. 

Adenoids:  Much  enlarged. 

Temperature:  98°  F. 

Male. 

Swelling  glands  neck;  mouth-breather. 

Teeth:  Many  carious. 

J.  S. 

w 

7 

Enlarged  both  sides. 

Tonsils:  Very  large. 

Normal. 

33566. 

Adenoids:  Large  mass. 

Temperature:  98.2°  F. 

Male. 

Teeth :  Carious. 

L.  N. 

w 

7 

Swelling  glands  neck;  no  history  sore 

Size  walnuts  angle  jaws. 

Tonsils:  Very  large. 

Normal. 

33599. 

throat. 

Teeth:  Good. 

Temperature:  98.4°  F. 

Male. 

Sore  throat;  mouth-breather. 

Adenoids:  Large  mass. 

G.  M. 

w 

6 

Enlarged  angle  jaws. 

Tonsils:  Meet  in  mid-line. 

Normal. 

33621. 

Adenoids:  Very  large. 

Temperature :  99°  F. 

Female. 

Teeth :  Good. 

E.  M. 

w 

8 

Sore  throat;  mouth-breather. 

Size  walnut  angle  jaw  left;  hard. 

Tonsils:  Enlarged. 

Normal. 

33622. 

Adenoids:  Enlarged. 

Temperature:  99.6°  F. 

Female. 

Frequent  sore  throat  for  2  years. 

Teeth :  Carious. 

J.  W. 

w 

9 

Enlarged  both  sides. 

Tonsils:  Meet  in  mid-line. 

Normal. 

33689. 

Adenoids:  Large  mass. 

Temperature:  100°  F. 

Male. 

Teeth :  No  note. 

W.  R. 

w 

9 

Frequent  sore  throat;  mouth-breather. 

Enlarged  both  sides. 

Tonsils:  Meet  in  mid-line. 

Normal. 

33704. 

Adenoids:  Very  large. 

Hb.:  80%. 

Male. 

Earache;  mouth-breather.  History  c.  s. 

Teeth:  No  note. 

Temperature:  99°  F. 

L.  A. 

w 

7 

Enlarged  both  sides. 

Tonsils:  No  note. 

Systolic  murmur  apex  and  axilla. 

33759. 

meningitis,  and  pneumonia. 

Adenoids:  Large  mass. 

Extra  systole. 

Female. 

* 

Teeth:  No  note. 

Temperature:  98.4°  F. 

G.  B. 

w 

9 

Mouth-breather  for  2  years. 

Enlarged  both  sides. 

Tonsils:  Enlarged. 

Normal. 

33784. 

Adenoids:  Enlarged. 

W.  B.  C.:  10,200. 

Male. 

Teeth :  Carious. 

Hb.:  73%. 

M.  H. 

w 

6 

Sore  throat;  mouth-breather;  earache. 

Enlarged  both  sides. 

Tonsils :  Much  enlarged. 

Temperature:  98.6°  F. 

General  glandular  enlargement. 

33937. 

Adenoids:  Much  enlarged. 

Systolic  murmur  apex  and  axilla. 

Female. 

Swelling  angle  jaw  right  4  months;  no 

Teeth:  Carious. 

Br.  rAles  over  both  lungs. 

K.  G. 

w 

9 

Enlarged  at  angles  jaw. 

Tonsils:  Enlarged. 

Normal. 

34308. 

history  sore  throat.  (Swelling  due 

Adenoids:  Enlarged. 

Teeth:  Dentig.  cvst  lower  right. 

Temperature :  99°  F. 

Male. 

to  dentigerous  cyst.) 

B.  Z. 

w 

S 

Spitting  blood. 

Much  enlarged  at  angles  jaw. 

Tonsils:  Meet  in  mid-line. 

Normal. 

34333. 

Adenoids:  Very  large. 

Temperature:  98°  F. 

Male. 

Frequent  sore  throat. 

Teeth:  Many  carious. 

M.  McK. 

w 

10 

Much  enlarged  at  angles  jaw. 

Tonsils:  Enlarged. 

Normal. 

34334. 

Adenoids:  Large  mass. 

Temperature:  99.2°  F. 

Female. 

Frequent  sore  throat;  headache;  ear- 

Teeth :  Carious. 

E.  B. 

w 

10 

Enlarged  both  sides;  about  3x4  cm. 

Tonsils:  Meet  in  mid-line. 

Normal. 

84335. 

Female. 

ache. 

angle  jaw  left. 

Adenoids:  Very  large. 

Teeth :  Good. 

Ears:  Chronic  suppurative  otitis 
media. 

Tonsils:  Much  enlarged. 

Temperature:  98°  F. 

E.  B. 

c 

6 

Sore  throats;  mouth-breather. 

Enlarged  both  sides  angle  jaw. 

Normal. 

34336. 

Adenoids:  Much  enlarged. 

Temperature:  98.4°  F. 

Female. 

Sore  throat;  mouth-breather. 

Teeth :  Carious. 

H.  M. 

c 

10 

Size  almond  on  right;  just  palpable 

Tonsils:  Enlarged. 

Normal. 

34490. 

left  angle  jaw. 

Adenoids:  Enlarged. 

Ascaris  infection. 

Female. 

Teeth:  Carious. 

W.  B.  C. :  8200. 

Hb.:  85%. 

M.  M. 

w 

7 

Swelling  glands  neck  left;  frequent 

Size  walnut  left  angle  jaw;  smaller  on 

Tonsils:  Small;  embedded. 

Temperature:  98.6°  F. 

Normal  (lungs  O.  K.). 

34538. 

sore  throat;  mouth-breather. 

right.  Hard,  discrete. 

Adenoids:  Large  mass. 

W.  B.  C.:  19,000. 

Female. 

Teeth;  Carious. 

Hb.:  65%. 

R.  S. 

w 

10 

Frequent  sore  throat. 

Enlarged  both  sides. 

Tonsils:  Enlarged. 

Temperature:  99°  F. 

Normal. 

34783. 

Adenoids:  Enlarged. 

Temperature:  99°  F. 

Female. 

Sore  throat;  earache;  mouth-breather. 

Teeth :  Good. 

A.  H. 

w 

8 

Slightly  enlarged  both  sides. 

Tonsils:  Enlarged. 

Normal. 

34840. 

Adenoids:  Enlarged. 

Temperature:  99°  F. 

Male. 

Cough;  mouth-breather;  earache  right. 

Teeth:  Carious. 

R.  A. 

w 

6 

Enlarged  both  sides. 

Tonsils:  Enlarged. 

Normal. 

34857. 

Adenoids:  Enlarged. 

Temperature:  98.8°  F. 

Fpmale. 

Sore  throat;  mouth-breather. 

Teeth :  Carious. 

,T.  S. 

w 

6 

Enlarged  on  left  2x3  cm. 

Tonsils:  Enlarged. 

Systolic  murmur,  not  transmitted. 
Normal  otherwise. 

34888. 

Adenoids:  Enlarged. 

Male. 

Teeth:  No  note. 

M.  H. 

c 

8 

Sore  throat  frequent. 

Slightly  enlarged. 

Tonsils:  Enlarged. 

Normal. 

35003. 

Adenoids:  Enlarged. 

Temperature:  98.5°  F. 

Female. 

Earache;  sore  throat. 

Teeth :  Carious. 

N.  S. 

w 

6 

Enlarged. 

Tonsils:  Enlarged,  especially  left. 

Normal. 

35012. 

Adenoids:  Enlarged. 

Temperature:  99.2°  F. 

Female. 

Teeth :  Carious. 
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CERVICAL  GLANDS,  WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL— Continued. 

II  Cases  between  6  and  10  Years  of  Age. — Continued. 


late  and  Indication  for  Opera-  Post-operative 
tion  (Tonsillectomy).  Complications. 


Subsequent  Examination. 


General  Health. 


Cervical  Glands. 


Condition  of  Nose,  Throat  and 
Teeth. 


Result. 


let.,  1913.  Chronic  tonsillitis. 

None. 

July,  1915.  Well. 

Barely  palpable  at  angles  jaw. 

let.,  1913.  Chronic  tonsillitis. 
Mouth-breather. 

None. 

July,  1915.  Has  had  several  colds; 
otherwise  well. 

Not  palpable  in  anterior  triangles; 
size  shot  in  posterior  triangles. 

Jov.,  1913.  Chronic  tonsillitis. 
Mouth-breather. 

None. 

Dec.,  1915.  Perfectly  well;  breathes 
normally. 

Not  palpable. 

Jov.,  1913.  Chronic  tonsillitis. 
Mouth-breather. 

None. 

July,  1915.  Still  quite  nervous; 
otherwise  well. 

Barely  palpable. 

Jov.,  1913.  Chronic  tonsillitis. 

None. 

Feb.,  1916.  Perfectly  well  since 
operation. 

Not  palpable  either  side. 

Jov.,  1913.  Cervical  adenitis. 

Bleeding  from 
nasopharynx. 

Aug.,  1915.  Frequent  colds,  but  no 
swelling  glands  neck. 

Just  palpable  on  right;  not  on  left. 

Jov.,  1913.  Chronic  tonsillitis. 

None. 

Oct.,  1915.  Perfectly  well. 

Size  bean  angle  jaw  right;  not 
palpable  left. 

Jov.,  1913.  Chronic  tonsillitis. 

None. 

June,  1915.  Perfectly  well. 

Palpable  left;  not  palpable  right. 

)ec,  1913.  Cervical  adenitis. 

>ec,  1913.  Cervical  adenitis. 

None. 

None. 

July,  1915.  Well  since  operation. 

July,  1915.  Perfectly  well. 

Glands  at  angle  jaws  about  %  cm. 
diameter;  numerous  small  glands 
posterior  triangles. 

About  %  cm.  diameter  at  angle 
jaws. 

an.,  1914.  Cervical  adenitis. 

None. 

June,  1915.  Perfectly  well. 

Not  palpable. 

an.,  1914.  Chronic  tonsillitis. 

None. 

June,  1915.  Perfectly  well ;  grown 
rapidly. 

Barely  palpable. 

an.,  1914.  Cervical  adenitis. 

None. 

June,  1915.  Perfectly  well. 

Just  palpable  at  angle  jaw  both 
sides. 

an,  1914.  Chronic  tonsillitis. 

None. 

Oct.,  1915.  Well. 

Size  pea  at  angle  jaw  right;  others 
not  palpable. 

an.,  1914.  Chronic  tonsillitis. 

None. 

June,  1915.  Well. 

Barely  palpable  on  both  sides. 

an.,  1914.  Chronic  tonsillitis. 
Mouth-breather. 

None. 

July,  1915.  Still  discharge  from  ear; 
otherwise  well. 

On  left  at  angle  jaw  glands  1  cm. 
diameter;  not  palpable  right. 
Small,  shotty  in  posterior  tri¬ 
angles. 

an.,  1914.  Chronic  tonsillitis. 
Mouth-breather. 

None. 

July,  1915.  Perfectly  well. 

Barely  palpable. 

eb.,  1914.  Chronic  tonsillitis. 
Mouth-breather. 

None. 

June,  1915.  Perfectly  well. 

Measure  lxl  cm.  angles  jaw  both 
sides;  discrete;  movable. 

|  pril,  1914.  Chronic  tonsil¬ 

litis.  Mouth-breather.  (Re¬ 
moval  dentigerous  cyst.) 
pril.,  1914.  Chronic  tonsil¬ 

litis. 

None. 

None. 

July,  1915.  Perfectly  well. 

Jan.,  1916.  Perfectly  well. 

Not  palpable. 

Barely  palpable  each  side. 

pril,  1914.  Chronic  tonsil¬ 
litis. 

pril,  1914.  Cervical  adenitis. 

None. 

None. 

Sept.,  1915.  Glands  occasionally  en¬ 
large;  headache. 

Oct..  1915.  No  headaches;  frequent 
colds;  otherwise  well. 

About  1  cm.  diameter  angles  jaw; 
slightly  smaller  posterior  tri¬ 
angle. 

lxl  cm.  at  angles  jaw  both  sides; 
discrete;  movable;  hard. 

pril,  1914.  Chronic  tonsil¬ 
litis. 

None. 

July,  1915.  Perfectly  well. 

Not  palpable  on  either  side. 

lay,  1914.  Chronic  tonsillitis. 

None. 

Jan.,  1916.  Perfectly  well. 

Angle  jaw  right  gland  1x2  cm. ; 
smaller  left. 

fay,  1914.  Cervical  adenitis. 

None. 

June,  1915.  Nervous;  otherwise  well. 

Enlarged;  matted  together,  typical 
tbc.  glands. 

me,  1914.  Chronic  tonsillitis. 

None. 

July,  1915.  Perfectly  well. 

Not  palpable. 

me,  1914.  Chronic  tonsillitis. 

None. 

June,  1915.  Perfectly  well. 

Barely  palpable. 

me,  1914.  Chronic  tonsillitis. 

None. 

July,  1915.  Perfectly  well;  grown 
rapidly. 

About  %  cm.  diameter. 

dy,  1914.  Cervical  adenitis. 

None. 

June,  1915.  Well. 

Not  palpable. 

lly,  1914.  Chronic  tonsillitis. 

None. 

Nov.,  1915.  Well. 

Not  palpable. 

ily,  1914.  Chronic  tonsillitis. 

None. 

June,  1915.  Well. 

Not  palpable. 

Teeth :  Good. 

Throat:  Lymphoid  hyperplasia. 


Teeth:  Good. 

Throat:  Looks  normal. 

Teeth :  Good. 

Throat:  Lymphoid  hyperplasia. 

Teeth :  Carious. 

Throat:  Looks  normal. 

Throat:  Lymphoid  hyperplasia. 


Teeth :  Carious. 

Throat:  Some  discharge  from  naso¬ 
pharynx. 

Teeth:  Good. 

Throat:  Lymphoid  hyperplasia. 

Teeth:  Carious;  malocclusion. 
Throat:  Looks  normal. 

Nose:  Deflected  septum  left. 

Teeth :  Carious. 

Throat:  Looks  normal. 

Teeth:  Carious  lower  left. 

Throat:  Lymphoid  hyperplasia. 

Teeth:  Good. 

Throat :  Normal. 

Teeth:  Carious  lower  right. 
Throat:  Looks  normal. 

Teeth:  Good. 

Throat :  Looks  normal. 

Teeth:  Good. 

Throat:  Lymphoid  hyperplasia. 
Nose:  Hypert.  inf.  turb.  double. 
Teeth:  Carious  upper  molar. 
Throat :  Lymphoid  hyperplasia. 
Ear:  Discharge  on  right,  acute. 
Teeth :  Carious. 

Throat:  Discharge  from  naso¬ 
pharynx. 

Ears:  Chronic  suppurative  otitis 
media  double. 

Teeth:  Good;  malocclusion. 

Throat :  Lymphoid  hyperplasia. 


Well. 

Well. 

Well. 

Well. 

Well. 


Teeth:  Many  carious. 

Throat:  Looks  normal. 

Teeth :  Carious. 

Throat:  Looks  normal. 

Teeth :  One  carious. 

Throat :  Looks  normal. 

Teeth:  Two  carious. 

Throat:  Lymphoid  hyperplasia. 

Teeth:  Good. 

Throat:  Lymphoid  hyperplasia. 
Ears:  No  discharge;  drums  re¬ 
tracted;  hearing  good  left,  im¬ 
paired  right. 

Teeth :  Good. 

Throat:  Lymphoid  hyperplasia. 
Nose:  Obstr.  rt.  hypert.  inf.  turb. 
Teeth :  Good. 

Throat :  Lymphoid  hyperplasia. 


Teeth :  Good. 

Throat:  Lymphoid  hyperplasia. 


Teeth :  Good. 

Throat :  Lymphoid  hyperplasia. 

Teeth :  Carious. 

Throat:  Lymphoid  hyperplasia. 
Nose:  Deflected  septum  left. 
Teeth :  Carious  upper. 

Throat:  Looks  normal. 

Ears:  Normal. 

Teeth :  Carious. 

Throat:  Lymphoid  hyperplasia. 

:  Teeth:  Carious. 

Throat:  Lymphoid  hyperplasia. 

Teeth :  Good. 

Throat:  Discharge  from  naso¬ 
pharynx. 

Nose:  Discharge  left  side. 


Well.  Glands  disappeared,  a' 
though  teeth  still  carious. 

Well. 

Well. 

Well. 

Well. 

Well. 

I  Well. 

I  Well. 

Well. 

Well. 

Well.  Chronic  otitis  media 
persists. 

Well. 

Well,  although  glands  still  en¬ 
larged. 

Well. 

Well. 


Improved.  Glands  neck  still 
enlarged. 


Well. 


Well. 


Well,  although  glands  still 
slightly  enlarged. 


Not  improved.  Tbc.  glands 
neck:  microscopic  examina¬ 
tion  tonsils  and  adenoids 
shows  no  Tbc. 

Well. 


Well. 

Well. 

Well. 

Well. 

Well. 


€0 
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TABLE  VIII. — SUMMARY  OF  142  CASES  IN  WHICH  THE  TONSILS  AND  ADENOIDS  WERE  REMOVED  ON  ACCOUNT  OF  ENLARGEI 

II.  Cases  between  6  and  10  Years  of  Age. — Continued. 


Name. 

Surg.  No. 
Sex. 

Race. 

Age. 

Complaint. 

Cervical  Glands. 

Special  Examination. 

General  Physical  Examination. 

I.  G. 

35085. 

c 

9 

Headache;  frequent  tonsillitis;  mouth- 
breather;  nosebleeds. 

Size  walnut  angle  jaw  left. 

Tonsils:  Small,  adherent  to  pillars. 
Adenoids:  Large  mass. 

Teeth :  Carious. 

Normal. 

Temperature:  99°  F. 

C.  W. 

35227. 

c 

6 

Impaired  speech;  frequent  sore  throat; 
mouth-breather. 

Enlarged. 

Tonsils:  Meet  in  mid-line. 

Adenoids:  Very  large. 

Teeth :  Carious. 

Normal. 

Temperature:  98.6°  F. 

D.  S. 

35239. 

Female. 

w 

7 

Frequent  sore  throat;  mouth-breather; 
earache;  nosebleed  q.  n. 

Much  enlarged  both  sides. 

Tonsils:  Enlarged. 

Adenoids:  Enlarged. 

Teeth :  Carious. 

Uncle  died  this  hospital  with  hemo 
philia. 

Normal. 

Temperature:  98.6°  F. 

E.  H. 

35268. 

w 

9 

Frequent  tonsillitis  and  nosebleed. 

Size  hickory  nut  left  angle  jaw. 

Tonsils:  Meet  in  mid-line. 

Adenoids:  Very  large. 

Teeth :  Carious. 

Normal. 

Temperature:  98.4°  F. 

A.  Q. 

35319. 

w 

6 

Enlarged  glands  since  septic  pharyn¬ 
gitis  (milk)  in  1912. 

Size  walnut  on  each  side  angle  jaw. 

Tonsils:  Densely  adherent;  small. 
Adenoids:  Very  large. 

Teeth :  Good. 

Normal. 

Temperature:  99.8°  F. 

H.  S. 

35394. 

w 

8 

Sore  throat;  mouth-breather. 

Enlarged. 

Tonsils:  Enlarged. 

Adenoids:  Enlarged. 

Teeth :  Good. 

Normal. 

Temperature:  98°  F. 

I.  S. 

36654. 

w 

7 

Diagnosis  Phipps  Dispensary:  Cervical 
ad.  Tbc.  No  history  sore  throat. 

Mass  glands  each  angle  jaw  about 
3x5  cm. 

Tonsils:  Enlarged. 

Adenoids:  Enlarged. 

Teeth :  Carious. 

Normal  (lungs). 

Temperature:  98.5°  F. 

A.  B. 

36640. 

Female. 

c 

10 

Swelling  glands  neck.  Frequent  ton¬ 
sillitis. 

Evident  on  inspection  each  angle  jaw. 

Tonsils :  Enlarged. 

Adenoids:  Enlarged. 

Teeth :  Carious. 

Normal  (lungs). 

Temperature:  99°  F. 

III.  Cases  between  11  and  15  Years  of  Age. 


M.  S. 

30705. 

Female. 

W 

12 

Mouth-breather;  chronic  nasal  cold. 

Enlarged. 

Tonsils:  Not  enlarged;  imbedded. 
Adenoids:  Large  mass. 

Teeth :  Carious. 

General  glandular  enlargement. 

W.  B.  C.:  10,700. 

Hb.:  80%. 

Temperature:  98.4°  F. 

E.  R. 

30858. 

C 

13 

Chronic  sore  throat. 

Enlarged  both  sides. 

Tonsils :  Much  enlarged. 

Adenoids:  Small  amount. 

Teeth : 

Normal. 

Temperature:  98.6°  F. 

H.  M. 

31098. 

Male. 

w 

14 

Frequent  sore  throat;  mouth-breather. 
Adenoid  facies. 

Evident  on  inspection  angle  jaws. 

Tonsils :  Much  enlarged. 

Adenoids:  Much  enlarged. 

Teeth :  No  note. 

Normal. 

W.  B.  C. :  7600. 

Hb.:  70%. 

Temperature:  98°  F. 

C.  H. 

31157. 

w 

12 

Frequent  sore  throat;  chronic  laryn¬ 
gitis;  frequent  headache,  frontal. 

Enlarged. 

Tonsils:  Enlarged. 

Adenoids:  Large  mass. 

Teeth:  No  note. 

Normal. 

Temperature:  99°  F. 

V.  S. 

31231. 

Female. 

w 

12 

Swelling  gland  neck;  frequent  sore 
throat;  loss  appetite. 

Evident  on  inspection  angle  jaws. 

Tonsils:  Much  enlarged;  especially 
left. 

Adenoids:  Much  enlarged. 

Teeth :  Good. 

Normal. 

Temperature:  98.6°  F. 

P.  S. 

31233. 

Female. 

w 

11 

Frequent  sore  throat;  general  malaise. 

Enlarged. 

Tonsils:  Meet  in  mid-line. 

Adenoids:  Very  large. 

Teeth:  Good. 

Normal. 

W.  B.  C. :  10,500. 

Hb. :  80%. 

Temperature:  99°  F. 

J.  C. 

31353. 

Male. 

C 

12 

Swelling  glands  neck;  frequent  sore 
throat. 

Evident  on  inspection  angle  jaws. 

Tonsils:  Meet  in  mid-line. 

Adenoids:  Large  mass. 

Teeth :  Good. 

Normal. 

Temperature:  99.2°  F. 

B.  G. 

31936. 

Female. 

w 

15 

Frequent  tonsillitis;  quinsy;  mouth- 
breather. 

Enlarged. 

Tonsils:  Enlarged. 

Adenoids :  Enlarged. 

Teeth :  Good. 

Normal. 

Temperature:  98.6°  F. 

w.  w. 

32050. 

Male. 

w 

ii 

Frequent  sore  throat;  mouth-breather. 

Enlarged  anterior  and  posterior  tri¬ 
angles. 

Tonsils:  Enlarged. 

Adenoids:  Enlarged. 

Teeth :  Good. 

Normal. 

Temperature:  99°  F. 

M.  B. 

32188. 

Female. 

w 

13 

Frequent  tonsillitis  for  past  3  years. 

Evident  on  inspection  angle  jaw  right; 
enlarged  other  triangles. 

Tonsils:  Very  large. 

Adenoids:  Very  large. 

Teeth :  Carious. 

Normal. 

W.  B.  C.:  14,200. 

Hb.:  98%. 

Temperature:  99°  F. 

L.  K. 

32206. 

Female. 

w 

12 

Frequent  tonsillitis;  earache. 

Enlarged  at  angles  jaw. 

Tonsils :  Small ; .  embedded. 

Adenoids:  Small. 

Teeth :  Good. 

Normal. 

Temperature:  99.6°  F. 

H.  H. 

32378. 

w 

11 

Frequent  tonsillitis;  mouth-breather. 

Enlarged. 

Tonsils:  Not  enlarged. 

Adenoids:  Enlarged. 

Teeth:  No  note. 

Trace  albumin;  no  casts;  otherwise 
normal. 

Temperature:  98.6°  F. 

E.  J. 

32539. 

Male. 

w 

13 

Frequent  tonsillitis;  mouth-breather. 

Enlarged  at  angles  jaw. 

Tonsils:  Enlarged. 

Adenoids:  Enlarged. 

Teeth:  Carious. 

Normal. 

Temperature:  99.6°  F. 

B.  G. 

33430. 

w 

14 

Frequent  tonsillitis  for  past  2  years. 

Size  walnut  angle  jaw  right. 

Tonsils:  Enlarged. 

Adenoids:  Small  amount. 

Teeth:  Good. 

Normal. 

Temperature:  98°  F. 

R.  L. 

33736, 

Male. 

w 

15 

Swelling  gland  neck  left;  mouth- 
breather;  impaired  hearing. 

Evident  on  inspection  angle  jaw  left; 
palpable  on  right. 

Tonsils:  Small;  embedded. 

Adenoids:  Small;  infected. 

Teeth :  Carious. 

Ears :  Chronic  catarrhal  otitis  media. 

Normal. 

W.  B.  C.:  6600. 

Hb. :  95%. 

Temperature:  99.2°  F. 

J.  C. 

33773. 

Afale 

w 

12 

Frequent  tonsillitis  for  past  2  years; 
mouth-breather. 

Enlarged  at  angles  jaw. 

Tonsils:  Enlarged. 

Adenoids:  Enlarged. 

Teeth :  Carious. 

Normal. 

Temperature:  98.6°  F. 

M.  F. 

33983. 

w 

12 

Frequent  tonsillitis;  earache. 

Size  hickory  nut  angle  jaw  on  right. 

Tonsils:  Small;  embedded. 

Adenoids:  Small. 

Teeth:  Good. 

Normal. 

Temperature:  98.6°  F. 

C.  B. 

34013. 

w 

15 

Mouth-breather;  occasional  sore  throat. 

Enlarged  both  sides  at  angle  jaw. 

Tonsils:  Enlarged. 

Adenoids:  Enlarged. 

Teeth :  Carious. 

Normal. 

Temperature :  98°  F. 

E.  J. 

34493. 

Female. 

0 

13 

Frequent  tonsillitis. 

Enlarged  both  sides  at  angle  jaw. 

Tonsils:  Meet  in  mid-line. 

Adenoids:  Enlarged. 

Teeth :  Carious. 

Normal. 

Temperature:  99.2°  F. 

J.  K. 

34916. 

Afale 

w 

11 

Chronic  cough;  mouth-breather;  sore 
throat  frequent. 

Evident  on  inspection  at  angle  jaw 
right. 

Tonsils .  Much  enlarged. 

Adenoids:  Much  enlarged. 

Teeth:  Carious. 

Normal. 

Temperature:  98.3°  F. 

M.  S. 

35023. 

Female. 

w 

12 

Frequent  sore  throat;  earache. 

Enlarged  both  sides. 

Tonsils :  Enlarged. 

Adenoids:  Small;  infected. 

Teeth:  Carious. 

Nose:  Hypert.  inf.  turb.  right. 

Systolic  murmur  not  transmitted; 

otherwise  normal. 

Temperature:  99.8°  F. 

NUARY,  1917.] 
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CERVICAL  GLANDS,  WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL.— Continued 

II.  Cases  between  6  and  10  Years  of  Age. — Continued. 


e  and  Indication  for  Opera¬ 
tion  (Tonsillectomy). 

Post-operative 

Complications. 

Subsequent  Examination. 

General  Health. 

Cervical  Glands. 

Condition  of  Nose,  Throat  and 
Teeth. 

Result. 

1914.  Cervieal  adenitiB. 

None. 

Aug.,  1915.  Headaches  frequent; 
otherwise  well. 

Yz  cm.  diameter  at  each  angle  jaw. 

Teeth:  Good. 

Throat :  Looks  normal. 

Well. 

t.,  1914.  Chronic  tonsil- 
tia. 

None. 

June,  1915.  Perfectly  well;  speech 
normal. 

Barely  palpable. 

Teeth:  Alveolar  abscess;  carious. 
Throat :  Lymphoid  hyperplasia. 

Well. 

t.,  1914.  Chronic  tonsil- 
tis. 

None. 

June,  1915.  Perfectly  well. 

Barely  palpable. 

Teeth :  Carious. 

Throat:  Looks  normal. 

Ears:  Normal. 

Teeth:  Carious  right  and  left. 

Well. 

Well,  although  glandular  en- 

t.,  1914.  Cervical  adenitis. 

None. 

June,  1915.  Well;  no  nosebleed  since 
operation. 

Enlarged  on  left. 

largement  left  persists. 

t.,  1914.  Cervical  adenitis. 

None. 

June,  1915.  Well. 

Barely  palpable  each  side. 

Teeth:  Good. 

Throat:  Looks  normal. 

Well. 

t.,  1914.  Chronic  tonsillitis. 

None. 

Sept.,  1915.  Well. 

Not  palpable. 

Teeth:  Good. 

Throat :  Lymphoid  hyperplasia. 

Well. 

.,  1915.  Cervical  adenitis. 
Cbc.  ?). 

None. 

Nov.,  1915.  General  health  good. 

V/2  x  y2  cm.  at  each  angle  jaw; 
movable. 

Teeth:  Good. 

Throat:  Lymphoid  hyperplasia. 

Improved. 

.,  1915.  Cervical  adenitis. 

None. 

Nov.,  1915.  Well;  no  colds  since 
operation. 

Not  palpable. 

Teeth:  Carious. 

Throat:  Lymphoid  hyperlasia. 

Well. 

III.  Cases  between  11  and  15  Years  of  Age. 


.,  1912.  Mouth-breather. 

None. 

June,  1915.  Perfectly  well. 

Not  palpable. 

Teeth:  Good. 

Well. 

hronic  tonsillitis. 

Throat :  Looks  normal. 

.,  1912.  Chronic  tonsillitis. 

None. 

Nov.,  1915.  Perfectly  well. 

Not  palpable. 

Teeth:  Carious. 

Well.  Glandular  enlargement 

ervical  adenitis. 

Throat:  Looks  normal. 

disappeared,  although  teeth 

still  carious. 

.,  1912.  Cervical  adenitis. 

None. 

June,  1915.  Perfectly  well. 

Barely  palpable  both  sides. 

Teeth :  Gingivitis. 

Well. 

_  outh-breather. 

Throat:  Looks  normal. 

1912.  Chronic  tonsillitis. 

None. 

June,  1915.  Well;  no  headaches;  in- 

Not  palpable  anterior  triangles; 

Teeth:  Carious  lower  left. 

Well. 

outh-breather. 

frequent  colds. 

just  felt  left  posterior  triangle. 

Throat:  Looks  normal. 

1.,  1913.  Cervical  adenitis. 

None. 

Sept.,  1915.  Perfectly  well. 

Not  palpable  angle  jaws;  size  shot 

Teeth :  Good. 

Well. 

in  posterior  triangles. 

Throat :  Looks  normal. 

.,  1913.  Chronic  tonsillitis. 

None. 

Aug.,  1915.  Perfectly  well. 

Not  palpable  angles  jaw;  just  felt 

Teeth:  Good. 

Well. 

in  posterior  triangles  left. 

Throat:  Looks  normal. 

i.,  1913.  Cervical  adenitis. 

None. 

July,  1915.  Perfectly  well. 

Size  shot  in  anterior  triangles; 

Teeth:  Good. 

Well. 

slightly  enlarged  posterior  tri- 

Throat  :  Lymphoid  hyperplasia. 

angles;  especially  right. 

il,  1913.  Chronic  tonsillitis. 

None. 

June,  1915.  Well;  gained  34  pounds 

Not  palpable  in  anterior  or  pos- 

Throat:  Looks  normal. 

Well. 

since  operation. 

terior  triangles. 

il,  1913.  Chronic  tonsillitis. 

None. 

Jan.,  1916.  Perfectly  well. 

Just  palpable  angles  jaw;  not 

Teeth :  Good. 

Well. 

palpable  posterior  triangles. 

Throat:  Lymphoid  hyperplasia. 

•,  1913.  Cervical  adenitis. 

None. 

Nov.,  1915.  Perfectly  well. 

Not  palpable. 

No  note. 

Well. 

•,  1913.  Chronic  tonsillitis. 

Bleeding  due  to 

June,  1915.  Perfectly  well;  gained 

Not  palpable. 

Teeth:  Good. 

Well. 

slipped  liga- 

39  pounds  in  weight. 

Throat :  Lymphoid  hyperplasia. 

t  u  r  e ;  vessel 

caught  and 

e,  1913.  Chronic  tonsillitis. 

ligated. 

None. 

July,  1915.  Perfectly  well. 

Slightly  enlarged  both  sides. 

Teeth :  Carious  lower  jaws. 

Well. 

Throat:  Lymphoid  hyperplasia. 

r,  1913.  Chronic  tonsillitis. 

None. 

Sept.,  1915.  vStill  mouth-breather; 

Size  shot  in  both  anterior  and 

Teeth :  Carious. 

Well. 

otherwise  well. 

posterior  triangles. 

Throat:  Looks  normal. 

.,  1913.  Chronic  tonsillitis. 

None. 

Oct.,  1915.  Perfectly  well. 

Just  palpable  right;  not  palpable 

Throat:  Looks  normal. 

Well. 

on  left. 

.,  1914.  Cervical  adenitis. 

None. 

June,  1915.  Well,  aside  from  im- 

Not  palpable  either  side. 

Teeth:  Good. 

Well. 

paired  hearing  on  right. 

Throat:  Lymphoid  hyperplasia. 

fl  ,  1914.  Chronic  tonsillitis. 

None. 

Oct.,  1915.  Perfectly  well. 

Not  palpable  either  side  in  anterior 

Teeth :  Good. 

Well. 

or  posterior  triangles. 

Throat:  Lymphoid  hyperplasia. 

.,  1914.  Chronic  tonsillitis. 

None. 

Sept.,  1915.  Well.  No  trouble  with 

Barely  palpable  both  sides. 

Teeth:  Good. 

Well. 

ervical  adenitis. 

ears  since  operation. 

Throat:  Looks  normal. 

Ears:  Drums  normal. 

1914.  Chronic  tonsillitis. 

None. 

July,  1915.  Perfectly  well. 

Barely  palpable  both  sides. 

Teeth:  Good. 

Well. 

outh-breather. 

Throat:  Looks  normal. 

♦  1914.  Chronic  tonsillitis. 

None. 

June,  1915.  Perfectly  well. 

Not  palpable  anterior  or  posterior 

Teeth:  Alveolar  abscess  left  lower. 

Well. 

triangle  either  side.  One  palp- 

Throat:  Looks  normal. 

able  gland  in  submaxillary  tri- 

angle  left. 

r,  1914.  Chronic  tonsillitis. 

None. 

June,  1915.  Perfectly  well. 

Just  palpable  right;  not  felt  on 

Teeth:  Carious  upper. 

Well. 

left. 

Throat:  Lymphoid  hyperplasia. 

r,  1914.  Chronic  tonsillitis. 

None. 

June,  1915.  Perfectly  well. 

Measures  lxl  cm.  at  angles  jaw 

Teeth:  Carious. 

Improved,  still  some  enlarge- 

and  in  posterior  triangle. 

Throat :  Lymphoid  hyperplasia. 

ment  of  cervical  glands. 

Nose:  Hvpert.  inf.  turb.  rt. ;  other- 

wise  normal. 
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TABLE  VIII— SUMMARY  OF  142  CASES  IN  WHICH  THE  TONSILS  AND  ADENOIDS  WERE  REMOVED  ON 

ACCOUNT  OF  ENLARG1 

III.  Cases  between  11  and  15  Years  of  Age. — Continued. 

Name. 

Surg.  No. 

Race. 

Age. 

Complaint. 

Cervical  Glands. 

Special  Examination. 

General  Physical  Examination. 

Sex. 

E.  B. 

W 

14 

Frequent  tonsillitis  for  past  8  years. 

Evident  on 

inspection  at  angle  jaw 

Tonsils: 

Small;  imbedded. 

Normal. 

35083. 

right. 

Adenoids:  Small;  infected. 

Temperature:  98.6°  F. 

Female. 

Teeth: 

Good. 

D.  R. 

W 

12 

Chronic  “  cold 

’  for  7  years;  mentally 

Evident  on 

inspection  at  angles  jaw 

Tonsils: 

Small;  imbedded. 

Tr. 

albumin  and  few  casts;  other 

35124. 

deficient. 

both  sides 

Adenoids:  Small;  infected. 

normal. 

Female. 

Teeth : 

Carious. 

Temperature:  98.8°  F. 

Nose:  Deflected  septum  left. 

G.  B. 

W 

12 

Mouth-breather. 

Enlarged  both  sides. 

Tonsils: 

Enlarged. 

Normal. 

35187. 

Adenoids:  Enlarged. 

Temperature:  98.6°  F. 

Female. 

Teeth : 

No  note. 

B.  R. 

C 

11 

Frequent  sore  throat;  mouth-breather. 

Evident  on 

inspection  at  angles  jaw 

Tonsils : 

Much  enlarged. 

Normal. 

35426. 

both  sides 

Adenoids:  Much  enlarged. 

Temperature:  99°  F. 

Female. 

Teeth: 

Carious. 

D.  G. 

\v 

11 

Frequent  tonsillitis;  earache.  Had  3 

Evident  on 

inspection  at  angle  jaw 

Tonsils: 

Several  operations  for  re- 

Acute  double  otitis  media;  other 

35440. 

or  4  tonsil  operations. 

left. 

moval 

normal. 

Female. 

Adenoids:  Small;  infected. 

Temperature:  100°  F. 

Teeth: 

Carious. 

Ears:  Acute  otitis  media. 

IV.  Cases 

over  15  Years  of  Age. 

Name. 

Surg.  No. 

Sex. 

Race. 

Age. 

Occupation. 

Complaint. 

Cervical  Glands. 

Special  Examination. 

General  Physical  Examinatioi 

H.  G. 

w 

24 

Student. 

Frequent  tonsillitis;  s 

welling 

Enlarged;  hard  at  angles  jaw. 

Tonsils:  Enlarged;  adherent  to 

Normal. 

29292. 

glands  neck;  discharge  in  throat. 

pillars. 

Temperature:  98.7°  F. 

Male. 

Adenoids:  Small;  infected. 
Teeth :  Good. 

Lungs:  Clear  on  perc.  and  aus 

IV.  H. 

w 

16 

Factory. 

Frequent  tonsillitis  for  past  2 

Evident  on  inspection  at  angles 

Tonsils:  Meet  in  mid-line. 

Persistent  thymus. 

30780. 

years;  discharge  in 

throat. 

jaw  both  sides;  tendency  to  mat 

Adenoids:  Very  large. 

W.  B.  C. :  7000. 

Male. 

together  (Tbc.  ?). 

Teeth:  No  note. 

Hb.:  80%. 

Temperature:  98.4°  F. 

E.  B. 

c 

16 

School. 

Frequent  tonsillitis;  headache. 

Enlarged  both  sides. 

Tonsils:  Enlarged. 

Normal. 

31203. 

Adenoids:  Small. 

Temperature:  98°  F. 

Male. 

Teeth:  No  note. 

A.  L. 

c 

24 

Cook. 

Swelling  glands  neck ;  frequent 

Large  mass  glands  at  angle  jaw 

Tonsils:  Much  enlarged. 

Lungs:  Clear  on  posterior  and 

31624. 

sore  thrat;  earache, 
enlarged  for  1  year. 

Glands  neck 

left;  matted  together 

hard. 

Adenoids:  Much  enlarged. 

terior. 

Female. 

Measure  4x5  cm. 

Teeth:  Carious. 

Wassermann :  Negative. 
Temperature:  98.4°  F. 

M.  McG. 

\v 

17 

Clerk. 

Tbc.  glands  neck.  Diagnosis  made 

Much  enlarged  in  anterior  and  pos- 

Tonsils:  Small;  imbedded. 

No  active  Tbc.  lesion  in  lun 

36433. 

in  Phipps  Dispensary 

terior  triangles  both  sides. 

Adenoids:  Large  mass. 

otherwise  normal. 

Female. 

(Pediculi  in  head.) 

Teeth :  Carious. 

Temperature:  99°  F. 

Pirquet:  Positive. 

F.  H. 

c 

17 

Maid. 

Chronic  sore  throat;  frequent  at- 

Enlarged  both  sides  at  angles  jaw; 

Tonsils:  Small;  adherent 

to 

Normal. 

31675. 

tacks  acute  tonsillitis. 

hard ;  movable. 

pillars. 

Wassermann :  Negative. 

Female. 

Adenoids:  Small. 

Teeth:  Good. 

Temperature:  99°  F. 

A.  J. 

w 

18 

Clerk. 

Frequent  sore  throat;  chronic 

Enlarged  both  sides  at  angle  jaw. 

Tonsils:  Much  enlarged. 

Normal. 

32723. 

catarrhal  otitis  media. 

Adenoids:  Small. 

Temperature:  98.6°  F. 

Female. 

Teeth:  Good. 

L.  K. 

w 

18 

Factory. 

Frequent  tonsillitis.  Has  had  two 

Enlarged  both  sides  at  angles  jaw. 

Tonsils:  Enlarged;  adherent. 

Normal. 

33089. 

operations  for  removal  tonsils. 

Adenoids:  Small;  infected. 

W.  B.  C. :  8400. 

Female. 

Teeth :  Carious. 

Hb.:  85%. 

Temperature:  99.2°  F. 

M.  G. 

c 

19 

Maid. 

Frequent  tonsillitis;  swelling 

Enlarged  at  angles  jaw 

on  both 

Tonsils:  Imbedded;  adherent. 

Normal. 

34171. 

glands  neck. 

sides. 

Adenoids:  Large  mass. 

Temperature:  99.8°  F. 

Female. 

Teeth :  Carious. 

A.  S. 

w 

18 

Frequent  tonsillitis. 

Enlarged  at  angles  jaw. 

Tonsils:  Enlarged. 

Normal. 

34782. 

Adenoids:  Large  mass. 

Female. 

Teeth :  Carious. 

M.  P. 

w 

20 

Clerk. 

Swelling  glands  neck  left  and  fre- 

Size  walnut  angle  jaw  on 

left. 

Tonsils:  Small;  embedded. 

Normal. 

34976. 

quent  tonsillitis. 

Adenoids:  Small. 

Female. 

Teeth:  No  note. 

H.  N. 

w 

21 

Frequent  tonsillitis. 

Enlarged  both  sides. 

Tonsils:  Small;  embedded. 

Normal. 

35082. 

Adenoids:  Small;  infected. 

Female. 

Teeth:  No  note. 

M.  A. 

w 

16 

Clerk. 

Frequent  tonsillitis. 

Slightly  enlarged  at  angles  jaw. 

Tonsils:  Enlarged;  especially 

Svstolic  blow  apex  not  transmit 

35574. 

right. 

R.  B.  C.:  4,000.000. 

Male. 

Adenoids:  Large  mass. 

W.  B.  C.:  15,500. 

Teeth:  No  note. 

Hb.:  70%. 

Temperature:  98.6°  F. 

T.  W. 

w 

25 

Student. 

Frequent  tonsillitis;  earache. 

Size  hickory  nut  angle  jaw 

on  left. 

Tonsils :  Partially  removed. 

Normal. 

35937. 

Adenoids:  Small;  infected. 

Temperature:  98.4°  F. 

Female. 

Ears:  Drums  intact. 

J.  S. 

w 

21 

Orderly. 

Frequent  tonsillitis. 

Enlarged  at  angles  jaw. 

Tonsils :  Small ;  adherent. 

Slight  impairment  percussion 

37930. 

• 

Adenoids:  Small. 

above  right  clavicle;  othen 

Male. 

Teeth :  Good. 

normal. 

Temperature:  98°  F. 

J.  Y. 

w 

18 

Frequent  sore  throat  and  enlarged 

Size  walnut  angles  jaw  both  sides; 

Tonsils:  Enlarged. 

Normal. 

37995. 

glands  neck  since  diphtheria. 

hard;  discrete;  movable. 

Adenoids:  Enlarged. 

Has  lost  22  pounds  in  weight. 

Female. 

Teeth :  Good. 

Temperature:  99°  F. 
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CERVICAL  GLANDS,  WITH  SUBSEQUENT  REPORT  ON  THEIR  CONDITION  AFTER  DISCHARGE  FROM  HOSPITAL.— Continued. 

III.  Cases  between  11  and  15  Years  of  Age. — Continued. 


1  . 

1;  and  Indication  for  Opera- 

Post-operative 

Subsequent  Examination. 

j  tion  (Tonsillectomy). 

Complications. 

General  Health. 

Cervical  Glands. 

Condition  of  Nose,  Throat  and 
Teeth. 

Result. 

1  ,  1914.  Chronic  tonsillitis. 

None. 

Dec.,  1915.  Perfectly  well;  two 

Slightly  enlarged  angle  jaw  right; 

Teeth:  Good. 

Well.  Glands  still  slightly  en- 

“  colds  ”  since  operation. 

and  in  posterior  triangle  right. 

Throat:  Looks  normal. 

larged  on  right  side  neck. 

[.,  1914.  Cervical  adenitis. 

None. 

July,  1915.  No  nasal  discharge  since 

Slightly  enlarged  in  submaxillary, 

Teeth:  Good. 

Improved.  Still  some  enlarge- 

operation. 

anterior  and  posterior  triangles. 

Throat:  Looks  normal. 

ment  of  cervical  glands. 

1.,  1914.  Cervical  adenitis. 

None. 

Dec.,  1915.  Perfectly  well. 

Just  palpable. 

Throat:  Looks  normal. 

Well. 

1,  1914.  Cervical  adenitis. 

None. 

July,  1915.  Well,  aside  from  head- 

About  %  cm.  in  diameter  at  angles 

Teeth:  Good. 

Well. 

aches.  (Referred  ophthalmology.) 

jaw  and  posterior  triangle. 

Throat:  Looks  normal. 

I,  1914.  Cervical  adenitis. 
Paracentesis.) 

None. 

Feb.,  1916.  Perfectly  well. 

Barely  palpable. 

Teeth:  Good. 

Throat:  Looks  normal. 

Ears:  Normal. 

Well. 

IV.  Cases 

over  15  Years  of  Age. 

* 

1  and  Indication  for  Opera- 

Post-operative 

Subsequent  Examination. 

1  tion  (Tonsillectomy). 

Complications. 

General  Health. 

Cervical  Glands. 

Condition  of  Nose,  Throat  and 
Teeth. 

Result. 

1,  1912.  Chronic  tonsillitis. 

None. 

July,  1915.  Perfectly  well;  “  colds  ” 

Not  palpable. 

No  note. 

Well. 

less  frequent  since  operation. 

| ,  1912.  Cervical  adenitis. 

None. 

July,  1915.  Perfectly  well  since 

Not  palpable. 

Teeth :  Good. 

Well.  (Tbc.  skin  test.) 

operation. 

Throat:  Looks  normal. 

V  ,  1912.  Chronic  tonsillitis. 

None. 

Sept.,  1915.  Perfectly  well. 

Not  palpable. 

Teeth:  Carious  lower  molar. 
Throat:  Looks  normal. 

Well. 

1 ,  1913.  Cervical  adenitis. 

None. 

Julv,  1915.  Perfectly  well  since 

Barely  palpable. 

Teeth :  Good. 

Well.  (The  mic.  sections  of 

Ilxtraction  carious  teeth.) 

operation. 

Throat :  Looks  normal. 

tonsils  and  adenoids  were 
lost;  may  have  been  tbc.) 

1,  1915.  Cervical  adenitis. 

None. 

Oct.,  1915.  Improved. 

Angle  jaw  right  1x2  cm.  Sub- 

Teeth:  Alveolar  abscess  lower  left. 

Improved.  (This  case  included 

maxillary  triangle  left  2x4  cm. 

Throat:  Lymphoid  hyperplasia. 

in  the  group  of  tbc.  adenitis 

hard;  movable. 

Sinuses:  Infection  right  antrum. 

without  mic.  Tbc.  in  tonsils 

or  adenoids.)  (Infect,  right 
antrum.) 

,  1913.  Chronic  tonsillitis. 

None. 

June,  1915.  Well  since  operation. 

Not  palpable. 

Teeth :  Good. 

Well. 

?rvical  adenitis. 

Throat :  Looks  normal. 

.,  1913.  Chronic  tonsillitis. 

None. 

Nov.,  1915.  Perfectly  well. 

Not  palpable. 

Teeth :  Good. 

Throat:  Looks  normal. 

Ears:  Calcium  deposit  in  drums; 

Well. 

Not  palpable. 

hearing  good. 

Well.  (Has  had  two  previous 

N ,  1913.  Chronic  tonsillitis. 

None. 

Sept.,  1915.  Perfectly  well. 

Teeth:  Good. 

Throat :  Looks  normal. 

operations  for  removal  ton¬ 
sils.) 

1  ,  1914.  Chronic  tonsillitis. 

None. 

Oct.,  1915.  Perfectly  well. 

Barely  palpable. 

Teeth :  Good. 

Well.  (Has  had  four  previous 

Throat:  Lymphoid  hyperplasia. 

operations  for  removal  ton¬ 
sils.) 

1?,  1914.  Chronic  tonsillitis. 

None. 

July,  1915.  Much  improved. 

A  gland  1  cm.  diameter  at  angle 

Teeth:  Carious  upper  left. 

Well. 

jaw  on  right;  not  palpable  on 
left. 

Well. 

1,  1914.  Cervical  adenitis. 

None. 

June,  1915.  Perfectly  well. 

Not  palpable. 

Throat :  Lymphoid  hyperplasia. 

1914.  Chronic  tonsillitis. 

None. 

Oct.,  1915.  Has  lost  weight  since 

Not  palpable. 

Throat:  Lymphoid  hyperplasia. 

operation;  otherwise  good. 

J,  1914.  Chronic  tonsillitis. 

None. 

July,  1915.  Perfectly  well. 

Measure  about  %  cm.  diameter  at 

Teeth:  Carious. 

Well. 

angle  jaws. 

Throat :  Looks  normal. 

J  ,  1914.  Cervical  adenitis. 

None. 

Julv,  1915.  Has  had  several  pharyn- 

Glands  slightly  larger  than  at  time 

No  note. 

Not  improved. 

gitis  attacks;  otherwise  good. 

of  operation. 

1915.  Chronic  tonsillitis. 

None. 

Feb.,  1916.  Perfectly  well. 

Not  palpable. 

Teeth:  Good. 

Throat:  Normal. 

Well. 

If:.,  1915.  Cervical  adenitis. 

None. 

Mar.,  1916.  Has  gained  20  pounds 

Not  palpable. 

Throat :  Lymphoid  hyperplasia. 

Well. 

since  operation;  still  nervous;  eyes 
prominent ;  Graefe  positive. 
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A  LEGEND  OF  SALERNO. 

HOW  CONSTANTINE  THE  AFRICAN  BROUGHT  THE  ART  OF  MEDICINE 

TO  THE  CHRISTIANS. 

By  Charles  Singer,  Oxford,  England. 


I.  Introduction. 

Away  back  in  the  mists  which  enshroud  the  dawn  of  Euro¬ 
pean  medicine  stands  the  shadowy  figure  of  Constantine  the 
African.  The  only  certain  facts  concerning  his  history  are 
that  he  died  about  1087,  and  that  in  the  latter  part  of  the 
eleventh  century  works  emanating  from  the  school  of  Salerno 
were  already  borrowing  from  writings  to  which  his  name  is 
attached.  These  writings  of  Constantine  were  no  original 
productions.  They  were,  for  the  most  part,  mere  translations, 
very  badly  rendered,  from  the  Arabic  of  the  Egyptian  Israelite, 
Abu  Jakub  Ishak  ben  Soleiman  el  Israeli,  known  to  mediaeval 
medicine  as  Isaac  Judaeus  (died  A.  D.  932  or  941) .  The  works 
of  Isaac,  though  greatly  regarded  in  mediaeval  times,  are  them¬ 
selves  in  the  main  little  more  than  versions  of  various  works 
of  Galen.  Both  Isaac  and  Constantine  derive  their  main 
importance  in  the  history  of  European  medicine  from  the  fact 
that  they  were  the  earliest  vehicles  for  the  conveyance  of  the 
Arabian  medical  systems  to  the  West. 

Practically  the  only  account  that  we  have  of  the  life  of 
Constantine  is  contaminated  from  its  very  source.  It  is  from 
the  hand  of  Peter  the  Deacon  (1107-1140),  librarian  of  that 
Monastery  of  Monte  Cassino  where  most  of  Constantine’s  work 
of  translation  is  said  to  have  been  performed.  Peter  the 
Deacon  is,  however,  a  writer  who  shows  himself  credulous  and 
gullible  to  the  last  degree.  No  story  is  too  absurd  for  him  to 
record,  no  anachronism  too  glaring  to  deter  his  pen.  Further¬ 
more,  his  main  interest  in  writing  is  the  exaltation  of  the 
monastery  to  which  he  was  attached.  Modern  research  has 
convicted  him  of  the  forgery  of  documents  and  the  falsifica¬ 
tion  of  records.  Yet  it  is  on  Peter,  and  Peter  only,  that  we 
have  to  rely  for  the  following  account  of  the  life  of  Constantine, 
which  bears  on  the  face  of  it  a  legendary  character : 1 

Constantine  the  African  was  a  monk  of  this  house  (Monte  Cas¬ 
sino)  and  was  deeply  learned  in  philosophical  studies,  both 
Oriental  and  Occidental,  and  was  a  very  Hippocrates  for  brilliance. 
Leaving  Carthage,  where  he  was  born,  he  went  to  Babylon,  where 
he  fully  acquired  grammar,  dialectic,  physic,  geometry,  arithmetic, 
mathematics,  astronomy,  necromancy  and  music,  and  he  thor¬ 
oughly  learned,  moreover,  the  physic  of  the  Chaldaeans,  Arabs, 
Persians  and  Saracens. 

From  Babylon  he  went  to  India  and  there  he  applied  himself  to 
the  studies  of  that  country.  Having  completely  mastered  the  arts 
of  the  Indians  he  proceeded  to  Ethiopia  and  acquired  the  discipline 
of  the  Ethiopians  also.  And  when  he  was  thus  sated  with  knowl¬ 
edge  he  went  to  Egypt  and  became  instructed  in  all  the  wisdom 
of  the  Egyptians. 


1  For  the  falsifications  of  the  Monte  Cassino  MSS.  by  Peter  the 
Deacon  see  Erich  Caspar  “  Petrus  Diaconus  und  die  Monte  Cas- 
sineser  Falschungen.  Ein  Beitrag  zur  Geschichte  des  italienischen 
Geisteslebens  irn  Mittelalter.”  Berlin,  1909;  and  E.  A.  Loew,  “  The 
Beneventan  Script ,”  Oxford,  1914. 


After  he  had  spent  nine  and  thirty  years  in  study,  he  came 
again  to  Carthage  [Africa],  But  when  the  people  there  saw  that 
he  was  thus  filled  with  the  cunning  of  all  the  Gentiles,  they  sought 
to  kill  him.  Wherefore  Constantine  secretly  took  ship  and 
escaped  to  Salerno  and  there  lay  hid  for  a  while  disguised  as  a 
beggar,  till  he  was  recognized  by  the  brother  of  the  king  of  the 
Babylonians,  who  happened  to  visit  there,  and  so  he  was  haled 
in  great  honor  to  the  house  of  Duke  Robert. 

Leaving  Salerno,  Constantine  went  to  the  Monastery  of  Monte 
Cassino,  and  here  he  was  received  in  all  good  will  by  the  Abbot 
Desiderius,  and  he  became  a  monk.  In  that  very  monastery  he 
translated  from  divers  foreign  tongues  a  perfect  multitude  of 
works,  among  which  the  most  important  are  the  following: 

The  Pantegni,  which  is  divided  into  twelve  books,  wherein  is 
set  forth  what  it  is  meet  a  physician  should  know. 

The  Practica,  wherein  is  laid  down  how  a  physician  should 
preserve  health  and  cure  disease.  It  is  divided  into  twelve  books. 

The  Book  of  twelve  Steps  (Liber  duodectm  graduum). 

On  Food  and  Diets. 

The  Book  of  Fevers,  which  he  rendered  from  the  Arabic. 

On  the  Internal  Members. 

On  Coitus. 

The  Viaticum,  which  he  divided  into  seven  parts.  The  first  on 
diseases  of  the  face.  Concerning  instruments.  On  diseases  of 
the  stomach  and  intestines.  On  diseases  of  the  liver,  kidneys, 
bladder,  spleen  and  gall-bladder.  On  conditions  arising  in  the 
organs  of  generation.  On  all  conditions  arising  in  the  outer  skin 
[being  a  work]  expounding  in  sentences  the  Book  of  Aphorisms, 
the  Tegni,  the  Megatechni,  the  Microtechni,  the  Antidotarium  and 
the  disputations  of  Plato  and  Hippocrates. 

On  Medication  with  Simples. 

The  Gynsecia,  that  is,  on  the  female  organs  and  parts. 

On  the  Pulse. 

The  Prognostics. 

On  Experience  [De  Experiments] . 

Glossaries  of  Herbs  and  Spices  (?)  [Specierum]. 

The  Surgery. 

The  Book  of  Treatment  of  the  Eyes. 

This  man  spent  forty  years  in  acquiring  the  learning  of  the 
nations  and  he  died  full  of  years  at  Monte  Cassino.  He  was  con¬ 
temporary  with  the  emperors  Michael,  Constantine,  Alexius,  and 
Henricus  IV. 

Atto,  the  pupil  of  Constantine  the  African  and  chaplain  to  the 
Empress  Agnes,  copied  into  elegant  Latin  style  the  works  which 
the  said  Constantine  had  translated.  Atto,  Haito  or  Hetto,  for  the 
name  is  thus  variously  written,  flourished  anno  1170.1 

This  legendary  account  of  Constantine  presents  numerous 
difficulties  and  improbabilities  and  need  hardly  be  discussed 
seriously.  Even  the  list  of  his  works,  which  presumably  were 

1  The  account  here  translated  occurs  in  two  works  of  Peter 
the  Deacon: 

(a)  De  viris  illustribus  cassinensibus,  Ch.  XXIII  and  XXIV, 
reprinted  in  Johan  Albert  Fabricius,  Bibliotheca  Ecclesiastica, 
Hamburg,  1718,  pp.  180  and  182. 

(b)  Chronica  monasterii  Cassinensis,  Lib.  Ill,  Ch.  35,  of  Leo 
Mariscanus,  bishop  of  Ostia,  continued  from  the  middle  of  Book 
III  by  Peter  the  Deacon  and  reprinted  in  Migne’s  Patrologia  Latina, 
Vol.  173,  p.  767,  where  some  minor  textual  variations  are  recorded. 
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before  the  librarian  at  Monte  Cassino,  can  hardly  be  made  to 
fit  in  with  those  writings  of  Constantine  that  have  come  down 
to  us.  It  is,  however,  possible  that  an  investigation  of  the 
surviving  manuscripts  of  Constantine’s  work  might  clear  up 
some  of  the  discrepancies.  The  number,  the  wide  distribution, 
and  the  extensive  variations  in  these  manuscripts,  as  well  as 
the  frequency  with  which  his  writings  are  quoted,  all  testify 
to  the  great  weight  attached  to  his  works  in  mediaeval  times. 

Only  one  event  remains  to  be  added  to  the  account  of  him 
given  by  Peter.  There  is  a  tradition  that  Constantine,  before 
entering  the  monastery  of  Monte  Cassino,  acted  as  secretary 
to  the  Norman  Duke,  Kobert  Guiscard,  at  Salerno,  to  whom 


teresting  feature  is  the  rational  and  scientific  spirit  in  which 
it  is  written.  The  first  62  folios  are  devoted  to  the  subject  of 
anatomy  and  form  an  independent  treatise  on  that  subject 
which  it  is  hoped  to  publish.  Our  legend  is  related  in  the 
ordinary  course  of  an  anatomical  description,  and  we  present 
it  to  the  reader  in  this  setting. 

It  is  possible  to  date  our  manuscript  and  to  fix  its  provenance 
within  narrow  limits.  At  the  very  end  of  the  book,  after  the 
explicit,  and  on  the  verso  of  the  last  folio,  is  an  inscription  in 
a  somewhat  similar,  but  later,  hand  to  the  rest  of  the  book. 
This  inscription  we  reproduce  in  facsimile  and  transcribe  as 
follows : 
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Subscription  to  MS.  British  Museum,  Sloane  2426,  Written  in  an  Early 

Fifteenth  Century  Hand. 


he  was  especially  useful  on  account  of  his  knowledge  of  Oriental 
languages. 

The  legend  which  we  give  below  of  the  coming  of  Constan¬ 
tine  to  Salerno  is  no  less  improbable  than  that  of  Peter.  It  is 
•perhaps  a  variant  from  the  same  original.  The  MS.  from 
which  it  is  taken  was  probably  written  about  two  hundred 
years  after  the  death  of  Peter,  in  the  days  when  the  school 
of  Salerno  had  declined  and  its  place  had  been  taken  by 
Montpellier.  We  give  the  story  as  a  legend  and  for  what  it 
is  worth;  it  at  least  has  a  humorous  aspect  and  yields  us  a 
glimpse  of  the  way  Constantine  was  regarded  even  by  an 
unusually  rational  and  scientific  mediaeval  writer. 

II.  The  Manuscript. 

The  MS.  containing  our  legend  is  in  the  British  Museum 
and  is  numbered  Sloane  2423.  It  is  of  octavo  size  and  con¬ 
sists  of  122  folios  written  closely  and  all  in  the  same  regular 
but  very  contracted  hand.  The  volume  bears  the  title  “  Copho 
Theoria  Medicinae.  Anatom.  Methodus  Medendi.”  The  work 
is,  however,  clearly  not  from  the  hand  of  Copho,  who  was 
a  physician  at  Salerno  in  the  eleventh  century,  but  is  of  later 
date,  though  it  relies  largely  on  Salernitan  sources.  An  in- 


Barnarde  de  meerloe  nativitas  tua 

fuit  i(n)  yselstein.  anno  d(omi)ni.  M!CCCC°I°.  i(n)t(er) 
p(ost)  festu(m)  s(an)c(t)i  remigii 
q(u)inta(m)  &  sexta(m)  ferias  A  di(mi)dia  hora  an(te)  me¬ 
dia  (m)  noetem.  sol.  (e)n(im).  fuit  planeta  tuus.  & 
luna  fuit  in.  XX°.  g(radu)  lib(rae).  pat(ro)ni  tui  fuer(un)t 
d(omi)n(u)s  de  egmonda.  florentius  de  alkmae  et 
angela  uxor  gerardi  de  ema  apoteharii. 

Bernard  de  Meerloe,  tliy  birth  was  in  Ysselstein  in  the  year  of 
Our  Lord  1401  between  the  Friday  and  the  Saturday  after  the 
feast  of  Saint  Remigius,  half  an  hour  before  midnight.  The  sun 
was  thy  planet,  and  the  moon  was  in  the  twentieth  grade  of  [the 
zodiacal  sign]  Libra.  Thy  godparents  were  Master  de  Egmond, 
the  notable  of  Alkmaar  and  Angela,  wife  of  Gerard  the  Apothe¬ 
cary  of  Emmer. 

The  entry  is  a  nativity  and  is  of  the  sort  made  for  the 
subsequent  casting  of  a  horoscope.  It  is  not  unusual  to  en¬ 
counter  entries  of  this  kind  in  mediaeval  medical  manuscripts. 
This  nativity  gives  us  at  once  the  year  1401  as  the  terminus  ad 
quern  of  the  MS. 

But  the  MS.  was  written  at  a  considerably  earlier  date. 
At  the  beginning  of  the  fifteenth  century  anatomy  was  deeply 
under  the  influence  of  the  northern  Italian  schools,  and 
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MS.  British  Museum,  Sloane  2426.  Folio  8  Verso,  in  an  Early  Fourteenth  Century  Hand. 
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the  work  of  Mondino  (died  1327)  or  that  of  his  pupil’s  pupil, 
Guy  de  Chauliac  (died  1368),  were  the  usual  text-books.  The 
author  of  our  MS.,  however,  though  he  devotes  a  large  amount 
of  attention  to  anatomy,  not  only  refers  to  neither  of  these 
authors  but  shows  no  trace  of  their  influence.  This  is  the 
more  noteworthy  as  Guy  de  Chauliac  was  early  translated  into 
Flemish.  Our  author,  on  the  other  hand,  is  familiar  with  the 
schools  of  Salerno  and  of  Montpellier  where  Guy  was  professor, 
and  he  tells  us  that  the  former  is  in  decay  and  has  been  replaced 
by  the  French  University.  After  Hippocrates  and  Galen  he 
refers  most  frequently  to  Theophilus.  He  is  under  definite 
Arabian  influence,  though  he  mentions  only  Avenzoar  and  Ali. 
He  is  familiar  with,  but  very  opposed  to,  certain  Jewish  phy¬ 
sicians  whom  he  does  not  name.  These  considerations,  as 
well  as  palaeographical  appearances,  prompt  us  to  place  the 
manuscript  as  dating  from  about  the  first  third  of  the  four¬ 
teenth  century.  The  extreme  limits  are  probably  fairly  rep¬ 
resented  by  the  dates  1310  and  1340.  Palseographical  grounds 
render  it  unlikely  that  it  was  written  much  before  the  former 
date  and  the  contents  of  the  MS.  deter  us  from  extending  the 
latter  date. 

As  regards  the  provenance.  The  places  mentioned  in  the 
subscription  are  all  of  them  within  a  small  area  in  or  near  the 
province  of  North  Brabant.  Meerloe  is  in  Brabant  on  the 
Maas,  some  thirty  miles  from  Crefeld.  The  Yssel  or  Ijssel  is  a 
river  which  anastomoses  with  the  northern  mouth  of  the  Bhine, 
and  Ijsselstein  is  a  very  small  town  on  the  Ijssel  near  Utrecht. 
Ijsselstein  is  still  a  well-known  surname  in  Holland.  Alkmaar 
is  a  more  important  town  in  North  Holland,  about  twenty  miles 
north  of  Haarlem.  Emmen  or  Emmer  is  a  name  given  to 
several  towns,  small  villages  and  hamlets  in  the  province  of 
North  Brabant  and  in  the  neighboring  provinces  of  Gelderland 
and  Overyssel.  It  thus  seems  probable  that  our  MS.  was 
written,  somewdiere  in  the  region  of  North  Brabant,  in  the 
first  third  of  the  fourteenth  century,  while  the  subscription 
shows  that  it  was  certainly  in  use  there  in  1401. 

III.  The  Text. 

Sloane  2426. 

[folio  7  verso  line  31]  de  partibus  musculos  seu  lacertos  com- 
ponentibus  disputabimus.  qui  sunt  ligamenta.  caro.  nerui.  atque 
panniculi.  quibus  musculi  uestiuntur.  etiam  de  aliis  partibus 
corpus  componentibus.  ut  sunt  uene.  &  arterie.  ossa.  &  de 
quibusdam  superfluitatibus  corpus  honestantibus  &  iuuantibus. 
ut  sunt  ungues  &  pili.  ut  ratio  anatomie  tocius  [folio  8  recto] 
corporis  sit  euidentior.  tractare  non  pretermittemus  secundum 
auctoritatem  Galeni  &  albansoardi  cordubensis  qui  pantegni 
conposuit.  quamvis  constantinus  ipsum  conposuisse  initiatur. 
tamen  ipsum  constantinus.  &  stephanus  nepos  patriarche 
antiochensis  transtulerunt.  Unde  constat  ipsos  non  fuisse 
auctores.  &  [5]  inventores.  sed  tamen  interpretes  &  expositores. 
ut  theophilus  fuit  expositor  libri  urinarum  quod  ipse  indicat 
tituli  impositione.  Uerumtamen  cum  ipse  albonsoardus  inter 
omnes  medicos  cordubenses  summus.  qui  erant  numero  mille. 
CCCCta.  haberetur.  plures  discipulos  habuisset.  inter  quos 
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sapientiores  erant  constantinus.  &  ali.  filius  tabernarii.  qui 
iussu  &  [10]  auxilio  sui  magistri.  uiaticum.  dietas  utrasque., 
librum  stomachi.  cirurgie.  librum  graduum.  &  quamplures 
alios  conposuerunt.  accidit.  ut  rex  cordubensis  qui  lingua  ilia 
almansor  dicitur.  longe  a  ciuitate  infirmaretur.  qui  cum 
adalbasoardum  legatos  ut  cito  ueniret  misisset.  tanquam  de- 
dignans  uenire  quia  sapientia  &  nobilitate  polle[15]bat.. 
finxit  se  infirmari.  &  misit  constantinum  &  ali.  qui  cum  circa 
regem  euigilantur  &  multo  studio  plura  ex  ratione  fecissent. 
purgato  corpore  ut  quartana  omnino  expellerent.  ipsi  in  balneo- 
posito  opium  in  nimia  quantitate  constantinus  obtulit.  &  bene 
fecit,  quia  opium  dedit  sed  male,  quia  quantitatem  facila 
[  ?  for  facile]  uirium  conparationem  non  considerauit.  tandem 
[20]  cum  ad  ipsum  venisset.  prorsus  humore  congelato  lie' 
deinceps  ad  locum  putrefactionis  flueret.  &  spiritu  frigitate- 
opii  extincto.  omnino  curatum  inuenit.  nil  mali  sentiens.  que- 
uidens  timens  usque  in  ultimum  dieni  sibi  sociari  &  in 
sepulcro  poni.  iniunxit  circunstantibus  ne  streperent.  &  quiete' 
essent.  quia  [25]  rex  dormiebat.  &  liberaretur  in  breue.  Quod 
minime  suo  indicans  socio  qui  circa  spatiandi  uillam  exierat. 
amotis  sarcinis  &  omnibus  libris  nemine  sibi  socio  iuncto. 
portum  uenit.  ubi  casu  nauem  remis  &  uelo  paratam  prospero- 
succedente  uento  littora  relinquente  inuenit.  &  cum  itinere 
unius  diei  naute  maria  sulcassent.  [30]  ut  credo  nutu  domini 
&  eius  prouidentia  qui  hanc  artem  in  ypistianos  transferee- 
uolebat  ad  medelam  ipsorum  a  salernitanis  nautis  causa  prede- 
maria  solito  transfretantibus  sunt  captiuati.  &  salerni  deducti. 
&  ut  mos  est  captivorum  uenales  per  uillam  ducti.  de  quorum 
numero  constantinus  existens.  a  quodam  coriario  emptus  est.. 
qui  constantinum  suo  negotio  destinauit.  quern  cum  contigisset 
iuxta  littus  maris  [folio  8  verso]  coria  reparare.  transmit 
princeps  salerni  graui  morbo  afflictus  qui  cum  infinita  in 
medicos  expendisset  qui  tunc  temporis  raritate  cariores- 
prophetis  habebantur.  a  nullo  curatus  fuerat.  quern  intuens 
constantinus  ait.  Si  me  ab  hoc  coriorum  periculo  liberaueris. 
&  ego  a  lan[5]guore  te  liberabo.  Qui  subridens  credens  ipsum 
desipientem  quia  captiuum  &  uili  ueste  indutum  uidebat. 
nesciens  quod  in  uili  uase  mirabile  uinum  contineatur  odore' 
etiam  cuius  omnes  sacientur.  &  in  uili  corpore  magna  scientia 
latere  possit.  inquit.  Cum  iminenti  periculo  quo  torqueris 
periculo  iam  f actus  medicus  liberari  uelles.  non  credens  [10] 
medicum  esse  ipsum.  Cum  si  ita  est  ut  testaris  prius  facta 
in  aliquo  eadem  infirmitate  detento  curatione.  secundo  in  me 
transferas.  Et  factum  est  sic.  Curatur  prior,  curator  gratia 
domini  qui  hanc  artem  per  constantinum  ad  nos  uolebat  trans- 
fundere.  &  princeps.  Deinde  ubique  cernitur  famosus  cum  in 
multo  honore  a  xpistianis  haberetur  factus  est  &  xpistianus. 
[15]  &  pos[t]ea  montis  cassinensis  monachus.  Inde  salernus- 
primatum  sibi  in  primum  medicum  est  sortita.  ubi  usque  in 
hodiernum  diem  eius  gesta  referuntur.  Sed  iam  senio  dissoluta 
a  modernis  ibi  sub  umbra  scientie  possiduntur.  Sed  inde- 
huius  scientie  propaginum  extensis  palmitibus  usque  ad 
montem  pessulanum  celeberrime  ibidem  renascitur.  lain, 
tempus  [20]  amonet  promissa  soluere.  &  primo  de  ligamen- 
tis  qui  sunt  partes  musculorum  iam  permissa  neruorum 
disputatione. 
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IV.  Translation. 

We  will  now  discuss  the  parts  that  enter  into  the  composi¬ 
tion  of  the  muscles  or  brawns,  namely,  the  ligaments,  the 
flesh,  the  nerves,  the  fascise  which  cover  the  muscles,  and  also 
other  component  parts  of  the  body,  such  as  the  veins,  the 
arteries  and  the  bones,  and  certain  accessory  adornments  and 
accessories  of  the  body,  such  as  the  nails  and  hairs. 

In  order  that  our  general  anatomical  account  may  be  the 
clearer,  we  will  treat  of  it  according  to  Galen  and  Avenzoar 
the  Cordovan  who  composed  the  Pantegni.  The  beginning  of 
this  book  was  the  work  of  Constantine  and  he,  together  with 
Stephanus,  the  nephew  of  the  patriarch  of  Antioch,  trans¬ 
lated  it.  On  which  account  it  is  well  known  that  they  were  not 
authors  or  discoverers,  but  mere  interpreters  and  expositors, 
like  Theophilus,  who  was  but  an  expositor  of  the  Liber 
Urinarum,  as  he  himself  indicates  by  the  borrowed  title. 

However  that  may  be,  this  Avenzoar  was  regarded  as  the 
greatest  of  all  the  physicians  of  Cordova  who  were  no  less 
than  fourteen  hundred  in  number,  and  he  had  many  disciples. 
Among  these  the  wisest  were  Constantine  and  Ali,  son  of  the 
tavern-keeper,  who,  with  the  help  of  their  master,  composed 
the  Viaticum,  the  two  works  on  Diet,  the  Book  of  the  Stomach, 
the  Surgery  and  the  Book  of  Steps  and  a  number  of  other 
works. 

Now  it  happened  that  the  king  of  Cordova,  who  in  their 
tongue  was  called  Almansor,  was  taken  ill  when  far  from  home, 
and  he  sent  messengers  to  Avenzoar  that  he  should  come 
quickly  [to  his  aid].  He,  however,  being  a  powerful  man  by 
reason  of  his  wisdom  and  his  noble  birth,  scorned  to  go  but 
pretended  to  be  sick  and  sent  Constantine  and  Ali  instead. 

And  they  watched  by  the  king’s  bedside  and  wrought 
mightily  according  to  their  art  and  his  body  was  purged  so 
that  the  quartan  fever  was  wholly  expelled  therefrom.  Then 
when  he  was  in  his  bath  Constantine  exhibited  a  large  quantity 
of  opium.  Now  he  did  well  in  that  he  gave  opium,  but  he  did 
ill  in  that  he  did  not  estimate  exactly  its  amount  and  strength. 
At  last,  however,  [the  king]  came  to  himself  [again] — the 
humor  being  completely  solidified  and  its  essence  destroyed 
by  the  frigidity  of  the  opium — and  he  felt  no  ill  effects. 

Seeing  this  and  fearing  that  he  would  be  tethered  to  him 
for  his  whole  lifetime  and  until  his  death,  [Constantine]  con¬ 
jured  the  attendants  to  make  no  noise  but  be  still,  for  the  king 
slept  and  would  shortly  awake  healed.  And  without  notifying 
his  companion  [Ali]  who  had  gone  for  a  walk  round  the 
town,  and  with  neither  baggage  nor  books  nor  friend,  he  made 
his  way  to  the  harbor,  where,  by  great  good  luck,  he  found 
a  land  breeze  blowing  and  a  ship  with  oars  in  readiness  and 
sails  set. 

Now,  when  they  had  cleft  the  waves  for  the  distance  of  a 
day’s  journey,  they  were  held  prisoners  by  the  Salernitan 
sailors,  for  the  sake  of  gain,  as  is  the  custom  with  these  cross 
channel  seamen.  And  this  was  done,  as  I  believe,  by  the  will 
of  God  and  through  the  providence  of  Him  who  wished  to 
bring  this  art  to  the  Christians  to  heal  them.  And  when  they 
had  reached  Salerno,  they  were  led  for  sale  through  the  town 


after  the  manner  of  captives.  And  Constantine,  who  was  of 
their  number,  was  purchased  by  a  dresser  of  hides  who  wanted 
him  for  his  trade. 

It  happened  that  one  day  he  was  dressing  skins  by  the  sea¬ 
shore  when  the  prince  of  Salerno  passed  by.  Now  the  prince 
was  stricken  with  a  grievous  sickness  and  had  spent  vast  sums 
on  physicians,  who  in  that  age  by  reason  of  their  rareness 
were  cherished  above  prophets,  but  by  none  of  them  had  he 
been  healed.  And  Constantine,  when  he  saw  him,  spake  thus : 
“  If  thou  wilt  free  me  from  the  misery  of  this  skin-dressing 
trade,  I  will  free  thee  from  thy  sickness.”  But  the  prince 
smiled,  thinking  him  a  madman,  for  he  saw  that  he  was  a 
captive  and  poorly  clad  and  he  knew  not  that  wine  of  the 
most  satisfying  quality  and  delicious  bouquet  may  be  con¬ 
tained  in  the  poorest  of  flasks  and  that  vast  wisdom  may  rest 
in  a  mean  frame.  Not  believing  him  to  be  a  physician  [the 
prince]  therefore  said :  “  Thou  that  claimest  to  be  a  physician 
and  wishest  to  be  delivered  from  this  squalor  in  which  thou 
liest,  if  it  is  as  thou  sayest,  first  thy  cure  shall  be  wrought  on 
some  sick  prisoner  and  afterwards  on  me.” 

And  it  was  so;  first  [the  prisoner]  and  then  the  prince  was 
cured,  and  cured,  mind  you,  by  God’s  own  grace,  who  willed 
to  bring  us  this  art  through  the  agency  of  Constantine.  Where¬ 
fore  is  he  [Constantine]  everywhere  well  regarded  and  held  in 
great  honor  by  the  Christians.  And  afterwards  he  himself  be¬ 
came  a  Christian  and  a  monk  at  Monte  Cassino.  Wherefore 
at  Salerno  he  is  regarded  as  the  very  first  of  physicians  and 
there,  unto  this  day,  they  speak  of  his  works,  though  now, 
decayed  with  age,  they  are  considered  by  the  moderns  as  in  the 
twilight  of  science.  But  that  science  has  been  reborn,  and  a 
young  shoot  has  gone  out  from  the  old  vine  in  the  famous 
city  of  Montpellier. 

But  time  warns  me  to  redeem  my  promise  and  now  I  must 
speak  of  the  ligaments  which  are  part  of  the  muscles. 

V.  Commentary. 

The  story  as  here  detailed  contains  so  many  improbabilities 
and  anachronisms  that  it  would  be  hopeless  to  attempt  to  find 
any  new  fact  therein.  We  treat  it  as  a  legend,  appending  cer¬ 
tain  notes  on  the  events  and  persons  mentioned. 

Avenzoar.  The  family  of  Avenzoar,  Ibn  Zohr  or  Ben  Sohr, 
produced  a  large  number  of  distinguished  members  and  in¬ 
cluded  several  physicians  whose  lives  and  works  are  confused 
by  mediaeval  writers.  One  of  the  Avenzoars,  ‘Abd  A1  Malik 
ibn  Zohr  ibn  ‘Abd  A1  Malik  (Abu  Merwan),  was  born  near 
Seville  about  the  beginning  of  the  twelfth  century.  He  passed 
into  the  service  of  the  mulatto  Abd  al  Munim  and  as  the  latter 
rose  to  sovereign  power  Avenzoar  also  became  very  wealthy 
and  distinguished.  This  Avenzoar  died  at  Seville  in  1162. 
His  work  “  alteisir—  [facilitatio  seu  adjumentum  scilicet 
regiminis  et  medilae]  ”  was  eight  times  printed  in  Latin 
between  1490  and  1574,  always  with  the  Colliget  of  Averroes. 
The  Latin  version  is  itself  from  a  Hebrew  translation,  which 
has  perhaps  given  rise  to  the  widespread,  but  erroneous,  im¬ 
pression  that  Avenzoar  was  himself  a  Jew.  Another  work  of 


January,  1917.] 


JOHNS  HOPKINS  HOSPITAL  BULLETIN. 


Avenzoar  on  “  The  cure  of  stone  ”  was  printed  in  Venice  in 

1497. 

The  Pantegni  (tt avre'xvi/)  was  the  work  not  of  Avenzoar 
but  of  Galen.  A  rendering  of  it  is  attributed  to  Constantine. 

Stephanas ,  the  nephew  of  the  Patriarch  of  Antioch.  Under 
this  name  our  author  is  confusing  two  writers.  Stephanus  of 
Athens  (seventh  century)  who  was  a  pupil  of  Theophilus 
( Philaret)  lived  in  Byzantium,  and  afterwards  in  Alexandria. 
He  produced  a  work  on  fevers,  and  the  work  on  urine  attributed 
to  Theophilus  was  probably  his.  On  the  other  hand,  Stephanus 
of  Antioch  translated,  in  1127,  the  works  of  Haly  Abbas.  The 
folio  edition  of  Haly  Abbas,  printed  at  Venice  in  1492,  opens 
thus  (folio  6  recto)  “  Incipit  prologus  Stephani  philosophi 
discipuli  in  libro  medicinae  qui  dicitur  regalis  disponitio  quern 
ex  arabico  in  latinam  transtulit  facultatem.” 

Ali,  son  of  the  tavern-keeper,  is  also  clearly  the  result  of 
the  confusion  of  two  Arabian  writers  of  that  name,  Ali  ben 
Redhvan  and  Ali  ben  Abbas.  Ali  ben  Redhvan.,  the  Haly 
Rodoam  of  mediaeval  writers,  was  the  son  of  a  water-carrier. 
He  was  born  at  Kahira,  became  physician  to  the  Khalif  El 


G9 

Halim,  and  he  died  probably  in  A.  D.  1061.  A  Latin  trans¬ 
lation  of  a  work  of  his  was  published  at  Venice  in  1496,  as 
“  Commentarius  in  artem  parvam  Galeni  ”  (ars  parva  =  micro- 
tegni  =  ars  medica  of  Galen).  Ali  ben  Abbas,  on  the  other 
hand,  the  Haly  Abbas  of  mediaeval  writers,  was  a  Persian 
physician  who  died  A.  D.  994.  He  wrote  a  work  entitled 
Almaleki  (=  Liber  regius)  which  had  great  influence  on  me¬ 
diaeval  writers.  This  was  probably  epitomized  by  Isaac 
Judaeus  and  from  his  compilation  translated  by  Constantine. 
It  is  included  in  the  Basel  edition  of  Constantine’s  works 
(Henricus  Petrus,  Basel,  1536  and  1539). 

Almansor  is  a  further  confusion.  The  liber  medicinalis 
Almansoris  (ketaab  altebb  Almansura)  was  the  work  of  the 
Persian  Rhazes  (died  A.  D.  923-4).  It  had  its  name  from 
the  dedication  to  the  ruler  of  Chorasan.  The  ninth  book  of 
the  Almansur  (nonum  Almansoris)  was  especially  popular  in 
the  middle  ages.  It  was  widely  used  as  a  text-book  of  pathology 
and  therapeutics,  was  very  frequently  translated  and  com¬ 
mented  upon,  and  a  large  number  of  early  printed  versions  are 
known. 
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are  now  on  sale  by  The  Johns  Hopkins  Press,  Baltimore.  Other  monographs  will  appear  from  time  to  time. 
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In  a  previous  communication*  1  it  was  shown  that  nerve 
defects  may  be  bridged  successfully  by  tubulizing  with  an 
autotransplant  of  fascia.  Although  devised  primarily  with 
reference  to  practical  surgical  use,  it  soon  became  apparent 
that  the  method  afforded  unusual  opportunities  for  a  study 
of  the  histology  of  nerve  regeneration  following  mechanical 
trauma.  Fig.  1  ( A  and  B)  illustrates  the  technique  employed, 
which  is  described  in  detail  in  the  article  referred  to.  The 
defect  is  produced  by  excising  a  segment,  varying  in  length 
from  1  to  3  cm.,  the  nerve  being  cut  squarely  across  with  a 
sharp  knife.  Fascia  lata  from  the  same  animal  is  used  to  con¬ 
struct  the  tube,  since  by  using  an  autotransplant  fibroblastic 
reaction  and  subsequent  cicatrisation  are  avoided.  Thus  re¬ 
generation  following  trauma  may  be  studied  without  interfer¬ 
ence  from  various  external  factors  and  in  particular  the  in¬ 
growth  of  cicatricial  tissue  between  the  ends.  Most  important 
of  all,  the  comparative  behavior  of  proximal  and  distal 
stumps  is  more  easily  determined  than  when  the  ends  are 
approximated. 


*  Read  before  The  Johns  Hopkins  Hospital  Medical  Society, 

April  3,  1916. 

1  Fascial  Tubulization  in  Repair  of  Nerve  Defects.  Sect.  Sur¬ 
gery,  A.  Med.  Assoc.,  San  Francisco,  June,  1915;  J.  A.  M.  A.  1915, 
LXV,  486-491. 


Material  and  Technique. 

The  material  used  in  the  present  report  includes  41  sciatic 
nerves  of  adult  dogs,  21  of  which  are  in  complete  serial  section. 
The  animals  were  killed  at  periods  varying  from  one  day  to 
36  weeks  after  operation.  In  general,  four  methods  of  his¬ 
tological  preparation  have  been  employed:  (a)  Fixation  in 
Bensley’s  fluid  (Muller’s  fluid  saturated  with  mercuric  bichlo¬ 
ride  and  with  10  per  cent  of  formalin  added  just  before  use) 
and  staining  in  Mallory’s  phosphotungstic  acid  hematoxylin. 
Myelin  sheaths  are  stained  an  intense  blue ;  the  axis-cylinders 
are  unstained  or  are  light  blue;  the  chromatic  elements  of 
neurilemmal  and  other  nuclei  blue ;  and  connective  tissue  red. 
(b)  Cajal-Banson  silver  impregnation — following  Held’s  pyri- 
din  technique.  The  non-medullated  fibers  are  an  intense  black, 
the  axis-cylinders  of  medullated  fibers  a  yellow  brown,  and  the 
general  background  of  tissues  a  light  yellow,  (c)  Hematoxylin 
and  eosin — -especially  in  the  study  of  protoplasmic  bands, 
(d)  Often  the  silver  preparations  were  counterstained  with 
safranin. 

The  Early  Stages. 

An  exudate  of  serum  into  the  empty  fascial  tube  begins  on 
the  first  day.  At  the  end  of  72  hours  the  tube  is  partially 
filled  with  serum  containing  a  few  mononuclear  migratory 
cells.  If  hemosta  Vs  has  been  adequate,  there  will  be  prac- 
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tically  no  erythrocytes.  By  the  fifth  day  the  portions  of  the 
tube  nearest  the  two  nerve  stumps  are  filled  with  a  soft 
grayish-white  pulpy  material,  resembling  in  appearance  soft 
brain  matter.  The  exudate  comes  from  the  nerve  ends,  the 
fascia  showing  no  reaction.  Microscopically  this  pulpy 
material  is  finely  granular  and  homogeneous — evidently 
coagulated  lymph.  Sometimes  the  middle  portion  of  the 
tube,  the  part  most  remote  from  the  divided  nerve  ends,  is  still 
empty  on  the  fourth  or  fifth  day. 

Early  Changes  in  Axis-Cylinders  and  Myelin  Sheatiis. 

On  the  basis  of  his  own  observations  and  those  of  others, 
Hanson  (1912)  comes  to  certain  conclusions  which  we  have 
been  able  to  confirm.  We  shall,  therefore,  give  them  only  a 
brief  consideration,  referring  the  reader  to  his  work  for  details. 
In  both  stumps  there  occur  during  the  first  twro  to  three  days 
abortive  regenerative  changes,  manifested  in  the  outgrowth 
of  fine  terminal  and  lateral  neurofibrillar  rami  from  non- 
medullated  as  well  as  from  medullated  axis-cylinders,  in  the 
dissociation  of  the  axis-cylinders  into  bundles  of  fine  neuro¬ 
fibrillar,  and  in  the  development  of  delicate  plexuses  of  such 
fibrillar  beneath  the  neurilemmal  sheaths.  These  abortive  fibers 
appear  in  the  proximal  and  also  in  the  distal  stumps,  but  only- 
in  the  immediate  vicinity  of  the  section  (a  few  tenths  of  a 
millimeter).  They  degenerate  completely  in  from  three  to 
eight  days.  Bauson  has  demonstrated  the  temporary  nature  of 
these  phenomena  in  the  distal  stump,  where  they  have  often 
been  mistaken  for  definitive  regeneration.  Certain  degenera¬ 
tive  phenomena  also  develop  early.  In  both  stumps  the  axis- 
cylinders  and  myelin  sheaths  of  medullated  axones  degenerate 
for  a  distance  of  about  0.3  mm.  (second  to  third  day).  The 
non-medullated  fibers  of  the  central  stump  also  exhibit  a 
slower,  ascending  degeneration  (third  to  eighth  day),  which 
extends  upward  for  about  1  cm.  The  Wallerian  degeneration, 
occurring  later,  is  somewhat  slower,  and  is  observed  in  the 
whole  distal  segment — the  axis-cylinders  becoming  swollen  and 
fragmented  (second  to  fourth  day),  and  the  degeneration  of 
the  myelin  sheaths  quickly  following  (fourth  day).  Definite 
regenerative  changes  occur  in  the  central  stump  only.  By  the 
eighth  day  the  medullated  fibers  have  given  off  numerous 
lateral  rami  higher  up  (5  mm.  and  less  from  section),  these 
growing  down  as  subneurilemmal  fibers  within  the  old  sheaths. 
The  non-medullated  fibers  also  dissociate  into  bundles  of 
neurofibrillge,  which  grown  down  in  the  sheath  (by  the  four¬ 
teenth  day).  At  the  end  of  one  month  all  the  medullated  and 
non-medullated  fibers  in  the  last  5  mm.  of  the  proximal  stump 
have  been  converted  into  bundles  of  non-medullated  fibers, 
each  bundle  containing  from  20  to  60  fibrillge  or  more.  These 
are  much  more  numerous  than  in  the  normal  nerve.  Kanson 
suggests  a  teleological  explanation  of  this  hyperregeneration — 
with  special  reference  to  the  number  of  fibers  which  must  later 
go  astray  in  the  scar. 

Changes  in  Neurilemmal  Sheaths. 

As  is  well  known,  the  adult  neurilemmal  sheath  (Schwann) 
of  peripheral  nerves  is  a  fine,  thin,  structureless  membrane 


almost  invisible  and  provided  with  a  very  few,  fusiform  nuclei 
— one  to  each  node  of  Banvier,  the  length  of  the  latter  varying 
from  80  to  900  fi.  The  nuclei  are  surrounded  by  a  very  small 
quantity  of  cytoplasm.  Mitoses  are  not  present  in  the  resting 
stage.  Fig.  2  illustrates  the  maximal  number  and  the  appear¬ 
ance  of  neurilemmal  nuclei  in  an  adult  peripheral  nerve.  It 
is  rarely  possible  to  find  so  many  in  one  field.  Note  that  the 
cytoplasm  is  practically  invisible. 

We  believe  that  the  phenomenon  now  to  be  described  is  of 
the  greatest  importance  in  the  regeneration,  or  attempted 
regeneration,  of  nerves.  We  refer  to  the  very  early  reaction 
of  the  neurilemmal  sheaths  adjacent  to  the  point  of  section  of 
both  proximal  and  distal  stumps.  This  is  a  hyperplastic  re¬ 
action,  the  adult  (resting)  neurilemmal  sheath,  with  its  nuclei, 
reverting  to  the  active  or  embryonic  type.  The  first  indications 
of  this  activity  are  seen  in  a  slight  increase  in  the  amount  of 
granular  cytoplasm  surrounding  the  nuclei,  or  rather  a  becom¬ 
ing  visible  of  the  previously  invisible  cytoplasm.  We  have 
seen  this  first  between  the  twenty-fourth  and  thirty-sixth  hours 
in  the  portions  of  the  neurilemmal  sheaths  closest  to  the  level 
of  section.  This  earliest  change  is  demonstrable  only  with 
difficulty.  The  cytoplasm  surrounding  these  nuclei  increases 
rapidly  in  amount  the  next  two  days,  and  the  nuclei  increase 
rapidly  in  number  by  mitosis,  so  that  between  the  fourth  and 
sixth  days  the  protoplasmic  bands  (the  primitive  Bandfasern 
of  earlier  authors)  become  well  developed  (Fig.  3).  These  are 
narrow  strands  or  bands  of  cytoplasm  containing  the  now 
hyperchromatic  and  active  neurilemmal  nuclei.  By  the  fifth 
or  sixth  day  numerous  protoplasmic  bands  have  already  in¬ 
vaded  the  serum  of  the  fascial  tube,  and  from  that  time  on  thev 
proliferate  continuously  down  the  tube.  Fig.  4  shows  the 
bands  running  down  into  the  serum  from  the  proximal  stump. 
At  their  point  of  origin — namely,  in  the  last  .2  or  .3  mm.  of  the 
proximal  stump,  they  constitute  thickened  bands  of  cytoplasm 
within  the  neurilemmal  sheaths.  Their  relation  to  the  resting 
neurilemmal  sheath  is  shown  diagrammatically  in  Fig.  1,  c, 
in  which  (a)  represents  the  neurilemmal  nucleus,  ( b )  the 
thickened  cytoplasm,  constituting,  as  seen  in  longitudinal 
preparation,  the  Bandfa-ser  or  protoplasmic  band,  and  (c)  the 
non-hypertrophied  parts  of  the  sheath,  the  whole  presenting 
the  appearance  of  a  seal-ring. 

Thus  the  position  of  the  nucleus  determines  the  point  of 
development  of  the  band  within  the  sheath.  As  soon  as  the 
band  leaves-  the  nerve  stump  and  goes  down  into  the  serum,  it 
appears  as  a  solid,  somewhat  flattened,  strand  of  cytoplasm, 
not  as  a  tube;  for  the  thin  portion  (c)  either  atrophies,  or 
more  probably  collapses,  and  fuses  with  the  protoplasmic 
strand,  obliterating  the  lumen  of  the  sheath. 

In  preparations  such  as  are  represented  in  Microphotograph 
4,  it  is  important  to  observe  that  these  protoplasmic  bands  are 
traceable  in  absolute  continuity  from  the  terminal  portion  of 
the  stump  down  into  the  serum  of  the  tube.  The  transplanted 
fascial  tube  at  this,  as  at  all  levels,  displays  no  fibroblastic 
reaction. 

Fig.  3  shows  an  area  (  X  1000)  from  the  proximal  stump 
2  mm.  above  the  plane  of  section  on  the  sixth  day.  Note  be- 
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tween  the  large  medullated  fibers,  the  slender  protoplasmic 
bands  with  numerous  neurilemmal  nuclei,  some  having  just 
divided — all  rich  in  chromatic  material. 

Fig.  5  shows  in  detail  an  area  from  the  same  nerve  at  the 
very  tip  of  the  proximal  stump.  Note  the  swollen  degenerated 
medullated  fibers  and  sheaths,  and  between  them  the  proto¬ 
plasmic  bands  with  their  neurilemmal  nuclei. 

Precisely  the  same  phenomenon  occurs  in  the  distal  stump. 
Fig.  6  is  a  low-power  picture  ( X335)  of  the  proximal  end  of 
the  distal  stump  of  the  nerve  represented  in  Figs.  3  and  5. 
Note  the  swollen  degenerated  medullated  fibers  and  sheaths 

(a)  and  between  them  the  hyperplastic  neurilemmal  bands 

( b ) ,  the  latter  also  growing  up  into  the  serum  of  the  tube  at  c. 

Fig.  8  shows  an  area  of  the  same  distal  stump  just  below 

the  plane  of  section.  Note  here  again  the  large  swollen  frag¬ 
ments  of  medullated  axis-cylinders  and  their  myelin  sheaths, 
the  material  of  the  latter  clumped  as  “  ovoids,”  in  the  midst  of 
which  are  the  semi-digested  remnants  of  the  axis-cylinders. 
Between  them  are  the  hyperplastic  neurilemmal  nuclei  and 
their  bands  of  protoplasm  (a).  The  latter  are  not  quite  as 
numerous  or  as  well  developed  as  in  the  proximal  stump. 
Fig.  7  shows  the  very  tip  of  this  same  (distal)  stump,  illustrat¬ 
ing  the  additional  feature  of  the  growth  of  bands  into  the 
serum  at  a.  Here  also  may  be  seen  fragments  of  degenerated 
axis-cylinders  surrounded  by  the  “ovoids”  of  myelin  (b). 
Although  this  outgrowth  of  neurilemmal  protoplasmic  bands 
occurs  at  both  the  proximal  and  distal  stumps  and  is  of 
a  similar  nature  in  each,  it  is  much  more  active  at  the 
proximal  end.  Thus  the  hands  rapidly  progress  into  the 
serum  from  the  proximal  end,  and  much  less  rapidly  from  the 
distal,  so  that  they  meet  at  a  point  much  nearer  the  distal 
than  the  proximal  stump.  The  approximate  rapidity  of  growth 
is  indicated  by  the  fact  that,  after  removal  of  a  segment  12  mm. 
long  (Nerve  79),  the  protoplasmic  bands  have  completely 
bridged  the  tube  of  serum  by  the  sixth  day,  being  very  numer¬ 
ous  near  the  proximal  stump  (Figs.  3  and  5),  much  less 
numerous  near  the  distal  stump  (Figs.  6,  7  and  8)  and  least 
numerous  at  a  point  about  10  mm.  from  the  end  of  the  proxi¬ 
mal  and  2  mm.  from  the  end  of  the  distal  stump  (Fig.  9). 
This  last  level  represents  the  meeting  point  of  the  two  sets  of 
protoplasmic  bands.  All  these  phenomena  occur  earliest  in  the 
last  millimeter  of  the  proximal  and  the  first  millimeter  of  the 
distal  stump.  On  the  sixth  day  the  process  is  most  marked, 
that  is,  the  protoplasmic  bands  are  largest  and  most  numerous, 
and  their  nuclei  most  hyperplastic,  at  their  very  tips.  At  a 
distance  of  1  mm.  from  the  tips  the  process  is  decidedly  less 
active,  that  is,  the  nuclei,  although  many  times  more  numerous 
than  in  the  normal  nerve,  are  yet  strikingly  less  so  than  at  the 
very  tip,  and  the  protoplasmic  bands  are  not  so  long  or  numer¬ 
ous.  At  a  distance  of  2  mm.  there  is  still  a  decided  increase 
in  the  number  of  nuclei  and  a  considerable  increase  in  the  cyto¬ 
plasm  surrounding  them  as  compared  with  the  normal  resting 
nerve,  but  no  distinct  band-formation.  This  applies  to  both 
stumps.  In  the  lower  stretches  of  the  distal  stump,  more  than 
2  mm.  from  the  plane  of  section,  the  hyperplasia  of  nuclei  is 
not  very  evident  until  the  fourth  day,  and  the  protoplasmic 


bands  are  not  well  formed  until  the  ninth  day  and  later.  It 
will  be  noted  below,  in  the  review  of  the  literature  on  neuri¬ 
lemmal  hyperplasia,  that  we  describe  this  phenomenon  as 
developing  at  a  time  considerably  earlier  than  that  noted  by 
various  other  investigators.  Thus  we  find  that  well-formed 
protoplasmic  bands  have  invaded  the  exudate  in  the  tube  as 
early  as  the  fourth  or  sixth  day,  whereas  others  describe  them 
as  appearing  first  about  the  eighteenth  or  twenty-first  day. 
The  explanation  of  this  apparent  discrepancy  has  already  been 
hinted  at.  The  process  of  hyperplasia  is  essentially  of  the 
nature  described  throughout  the  whole  of  the  distal  and  the 
lower  end  of  the  proximal  segments,  but  certain  factors,  doubt¬ 
less  largely  the  mechanical  trauma,  greatly  accelerate  the 
process  in  the  last  millimeter  of  the  proximal  and  in  the  first 
millimeter  of  the  distal  stump.  In  the  immediate  vicinity  of 
the  severe  nerve  injury,  associated  with  a  break  of  continuity, 
there  occurs  a  special  acceleration  of  the  process  of  proto¬ 
plasmic  band-formation.  It  is  obvious,  from  the  facts  recorded 
above,  that  this  may  be  regarded  as  nature’s  effort  for  insuring  a 
pathway  for  the  regenerating  axis-cylinders.  In  ordinary  nerve 
repair  this  regenerative  process  is  often  interfered  with  by  the 
ingrowth  of  extraneous  cicatricial  tissue.  All  former  descrip¬ 
tions  of  the  neurilemmal  hyperplasia  and  formation  of  proto¬ 
plasmic  bands  are  based  on  the  process  as  it  occurs  at  a  distance 
of  a  millimeter  or  more  from  the  level  of  section.  Doubtless, 
this  is  due  to  the  fact  that  this  outgrowth  of  neurilemmal  bands 
was  considered  to  be  atypical,  or  that  with  the  ordinary 
methods  of  approximation  the  cicatricial  reaction  obscured 
this  feature  of  the  process.  No  one  to  our  knowledge  has 
observed  this  accelerated  neurilemmal  hyperplasia  occurring 
at  the  end  of  the  segments.  Ingebrigtsen’s  speculation  as  to 
the  difficulty  of  finding  such  bands  in  the  scar  is  suggestive  in 
this  connection.  Of  course  the  accelerated  degenerative  phe¬ 
nomena  at  this  location  have  often  been  noted.  Howell  and 
Huber  (1892)  observed  that,  in  the  immediate  neighborhood 
of  the  wound,  degenerative  changes  of  traumatic  origin  un¬ 
doubtedly  occur  before  they  appear  in  the  rest  of  the  nerve. 
Banson  also  mentions  the  rapid  traumatic  degeneration  in  the 
immediate  vicinity  of  the  plane  of  section. 

f 

Morphology  of  the  Bands. 

The  protoplasmic  bands,  as  they  grow  down  into  the  serum, 
anastomose  frequently.  This  is  best  demonstrated  by  a  serial 
study  of  cross-sections  (of  which  Fig.  13  shows  one) ;  but  it  is 
also  seen  in  the  longitudinal  preparations  (Figs.  9,  10,  11). 
The  anastomoses  are  much  better  demonstrated  on  the  corre¬ 
sponding  specimens  by  focussing  in  various  planes.  In  Fig.  9 
the  most  conspicuous  elongated  band  ( b )  is  seen  branching 
just  as  it  leaves  the  plane  of  the  section.  Sometimes,  however, 
the  bands  run  for  about  100-200  fx  without  anastomosing  (Fig. 
12).  These  bands  are  often  very  difficult  of  demonstration,  as 
their  cytoplasm  does  not  stain  well.  Sometimes  they  are 
rendered  visible  by  the  silver  technique,  taking  a  faint  yellow 
color.  In  general,  the  best  preparations  were  obtained  with 
hematoxylin  and  eosin,  or  with  safranin. 
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The  recent  observations  of  Ingebrigtsen  (February,  1916) 
are  of  interest  in  this  connection.  On  incubation  of  peripheral 
nerves  in  plasma,  a  growth  of  the  sheath  of  Schwann  occurs, 
provided  the  axis-cylinders  and  myelin  have  undergone  Wal- 
lerian  degeneration  previous  to  the  implantation.  There  is  a 
striking  resemblance  between  the  neurilemmal  bands  as  we 
find  them  in  the  serum  of  the  fascial  tube,  and  the  ones 
pictured  by  Ingebrigtsen.2  After  three  to  four  days’  incuba¬ 
tion  in  plasma,  there  grow  out  from  the  cut  ends  of  the  nerve 
fibers  numerous  thin  filaments  of  protoplasm,  highly  retrac¬ 
tile  and  slightly  granular.  At  first  they  are  tapering,  and  end 
in  a  point  which  shows  amoeboid  movements,  by  means  of 
which  they  emerge  into  the  plasma.  They  soon  become  more 
or  less  cylindrical,  and  branch  and  anastomose.  The  average 
width  is  6  to  8  /x.  The  bands  contain  nuclei  of  an  elongated 
ovoid  or  fusiform  shape.  Inasmuch  as  the  nuclei  are  slightly 
greater  in  diameter  than  the  protoplasmic  band,  the  latter 
shows  a  slight  expansion  at  the  site  of  each  nucleus.  After  six 
days’  incubation  the  hands  anastomose  very  freely.  As  in  our 
preparations,  there  are  often  stretches  of  such  bands  measuring 
200  fx  or  more  in  length,  devoid  of  nuclei  (Ingebrigtsen’s  Fig. 
4) .  In  the  summary  Ingebrigtsen  speculates  as  follows :  “  Is 
this  an  indication  that  such  an  outgrowth  occurs  from  the  cut 
end  of  a  degenerating  nerve  in  the  organism,  and  plays  some 
part  in  the  processes  of  union  and  regeneration  ?  I  have  never 
seen  it,  and  I  am  not  aware  that  it  has  been  noticed  by  other 
observers.  But  it  is  probable  that  such  a  growth  from  the  cells 
of  Schwann  of  the  peripheral  part  of  a  divided  nerve  extends 
into  the  scar  tissue  forming  part  of  it.  That  structures  of  this 
kind  have  not  yet  been  detected  in  the  organism  does  not  prove 
their  non-existence.  They  stain  faintly,  and  curving  and  bend¬ 
ing  through  the  scar  tissue  it  may  be  difficult  to  bring  out  their 
true  form.”  In  a  critique  of  neurotropism  he  says :  “  An 

anatomical  conception  of  the  centrifugal  orientation,  based 
upon  my  experiments,  seems  more  satisfactory,  assuming  that 
the  protoplasmic  syncytium  of  Schwann  growing  out  from  the 
peripheral  part  of  a  divided  nerve,  branching  into  the  scar,  may 
receive  the  axis-cylinders  coming  from  the  central  part,  and 
serve  as  a  guidance  for  them  into  the  peripheral  segment.” 

We  had  already  (Kirk  and  Lewis,  December,  1915,  and 
January,  1916)  answered  these  questions  affirmatively. 

Stellate  and  branching  connective-tissue  cells  are  also 
found  in  the  serum  of  the  tube  near  the  nerve  stumps.  They 
are  derivatives  of  the  endoneural  connective  tissue.  Inge¬ 
brigtsen  observed  these  along  with  the  neurilemmal  bands  in 
plasma  cultures.  Lymphocytic  migratory  cells  also'  find  their 
way  into  the  serum  of  the  tube  (see  Fig.  9). 

Nageotte  (1911)  has  shown  the  adult  (resting)  neuri¬ 
lemmal  sheath  to  be  a  syncytium.  Ingebrigtsen’s  observation 
(1916)  that  the  test-tube  growths  of  neurilemmal  hands  show 
frequent  anastomoses  after  a  few  days’  incubation,  while  the 
axis-cylinders  never  do,  is  of  significance  in  this  connection. 
This  feature  of  the  structure  is  brought  out  in  relief  in  the 


“Compare,  for  example,  Ingebrigtsen’s  Fig.  3,  plate  34,  with  our 
figures. 


hyperplasia,  even  in  those  parts  removed  from  the  sectioned 
ends,  the  protoplasm  of  adjacent  sheaths  being  continuous. 
We  have  already  referred  to  the  frequent  anastomoses  in  the 
bands  as  they  grow  into  the  serum.  Thus  it  seems  to  us  a 
misconception  to  speak  of  the  protoplasmic  bands  as  appearing 
on  the  fourteenth  day  or  on  the  eighteenth  day  by  fusion  of  the 
previously  isolated  masses  of  cytoplasm.  From  their  incep¬ 
tion  they  form  a  continuous  plexus  that  simply  becomes  more 
protoplasmic  as  hyperplasia  advances.  This  is  the  first  time, 
so  far  as  we  are  aware,  that  the  tubulization  technique  with 
separation  of  the  two  nerve  ends  has  been  applied  to  the  study 
of  the  behavior  of  the  protoplasmic  bands.  It  has,  of  course, 
long  been  recognized  that  at  some  time  (two  to  three  weeks) 
after  the  initial  trauma,  the  hyperplasia  of  neurilemmal  nuclei 
and  associated  cytoplasm  gives  rise  to  the  formation  of  the 
so-called  “primitive  Bandfasern,”  both  in  proximal  and  distal 
segments. 

Bungner’s  observations  (1891)  are  of  unusual  interest. 
Unfortunately,  owing  to  the  use  of  the  inferior  technique  of 
that  day,  he  erroneously  interpreted  certain  longitudinal  stria- 
tions  appearing  in  these  bands  in  the  distal  segment  as  repre¬ 
senting  new  axis-cylinders  developing  by  peripheral  regener¬ 
ation,  an  error  hardly  possible  with  the  use  of  the  silver  tech¬ 
nique  (see  Bauson  for  a  critique  of  Bungner’s  work).  Bung¬ 
ner’s  descriptions  and  figures  of  the  protoplasmic  bands  are 
very  accurate.  On  the  third  day  after  crushing  or  cutting  of 
the  nerve  the  nuclei  of  Schwann  in  both  proximal  and  distal 
stumps  become  hyperplastic  and  divide  by  karyokinesis.  Cyto¬ 
plasm  accumulates  about  them  on  the  inner  surface  of  the  thin 
sheath,  and  that  surrounding  the  individual  nuclei  rapidly 
forms  bands  by  fusion.  Nuclear  activity  is  at  its  height 
between  the  fifth  and  eighth  days.  Cross-sections  of  these 
bands  often  show  ( e .  (j.,  his  Fig.  10)  the  typical  seal-ring 
appearance  mentioned  above.  Myelin  fragments  are,  as  usual, 
often  present  in  the  protoplasm  of  the  bands. 

Howell  and  Huber  (1892)  describe  hyperplasia  and  pro¬ 
liferation  of  the  neurilemmal  nuclei  and  associated  cytoplasm 
on  the  seventh  day,  at  points  some  distance  distal  to  the  level  of 
the  section.  On  the  twenty-first  day  they  find  well-developed 
“embryonic  nerve  fibers”  (protoplasmic  bands).  These  de¬ 
velop  in  the  central  and  peripheral  segments  and  arise  from  the 
neurilemmal  cytoplasm.  They  make  the  important  observa¬ 
tion  that  the  regenerating  axis-cylinder  is  found  in  the  em¬ 
bryonic  nerve  fibers  of  the  proximal  stump.  They  also  find 
them  within  the  same  hands  of  the  distal  stump.  They  specu¬ 
late  as  follows :  “  How  is  the  connection  between  the  two 
made?  It  is  practically  an  impossible  thing  to  witness  the 
making  of  this  connection,  but  we  are  strongly  convinced  that 
it  takes  place  in  the  cicatricial  tissue,  and  chiefly  from  the 
downgrowth  of  embryonic  fibers  from  the  central  end.”  Speak¬ 
ing  of  the  intervening  scar  they  say :  “  It  forms  a  tissue  into 
which  the  actively  growing  embryonic  fibers  from  central  and 
peripheral  ends  penetrate,  and  finally  meet  and  unite  ”  (p. 
384).  They  made  the  observation  (confirmed  by  Banson  in 
1912,  and  by  us)  that,  if  the  cicatrix  prevents  union  of  the 
two  ends,  the  protoplasmic  hands  still  form  in  the  distal 


February,  1917.] 


JOHNS  HOPKINS  HOSPITAL  BULLETIN. 


75 


stump,  this  being  then  the  sole  manifestation  of  peripheral 
regeneration. 

Our  present  work  not  only  confirms  Howell  and  Huber’s  as 
to  the  absolutely  autochthonous  formation  of  the  bands  in  the 
proximal  and  distal  stumps,  but  also  shows  that,  before  any 
axis-cylinders  grow  from  proximal  into  distal  segment,  the 
bands  must  grow  across  the  gap  (or* cicatrix),  and  prepare  the 
way.  (See  section  below  on  “  Neurilemmal  bands  as  path¬ 
ways.”) 

Huber  (1892)  studied  the  behavior  of  neurilemmal  nuclei 
after  section  of  nerves  in  rabbits.  At  two  days  the  nuclei  are 
enlarged,  ovoid,  hyperchromatic  and  surrounded  by  an  in¬ 
creased  amount  of  cytoplasm.  Mitoses  are  present  at  the  end 
of  the  third  day.  The  distribution  of  the  dividing  nuclei 
throughout  the  Banvier  segment  is  believed  to  be  due  to  an 
active  motility  of  nucleus  and  adjacent  cytoplasm. 

Huber  (1895)  describes  in  implanted  nerve  segments  a 
similar  hyperplasia  of  neurilemmal  nuclei,  but  not  so  marked 
as  in  the  distal  segments.  After  from  six  to  nine  days  the 
neurilemmal  sheaths  are  described  as  much  collapsed,  contain¬ 
ing  a  little  cytoplasm  and  a  few  nuclei. 

Ballance  and  Stewart  (1901)  describe  and  figure  a  marked 
proliferation  of  neurilemmal  cells  beginning  on  the  second 
day  (their  Figs.  1  and  2,  PI.  15).  They  lay  no  emphasis  on 
any  functional  activity  of  these  cells  until  later  stages  are 
reached.  Banson  (1912)  finds  typical  protoplasmic  bands  in 
the  distal  segment  on  the  nineteenth  day,  developing  from 
medullated  and  non-medullated  fibers. 

The  Neurilemmal  Bands  as  Pathways  for 
Axis-Cylinders. 

Our  observations  prove  conclusively  that  the  protoplasmic 
bands  constitute  conduits,  in  the  substance  of  which  the  non- 
medullated  fibers  of  regeneration  from  the  proximal  stump 
rapidly  grow  down  (Figs.  10,  11,  12  and  13). 

On  the  sixth  day  such  axis-cylinders  are  already  found  in 
many  bands  at  a  distance  of  1  mm.  from  the  extreme  end  of  the 
proximal  stump.  Sometimes  the  fiber  is  well  embedded  in  the 
cytoplasm,  sometimes  it  lies  very  near  the  surface.  We  have 
best  demonstrated  these  relations  by  impregnating  with  silver, 
and  then  rapidly  counterstaining  with  safranin.  The  bands 
grow  down  first,  and  the  nerve-fibers  follow  along  them.  This 
is  determined  in  both  longitudinal  and  cross-sections.  In  the 
former,  many  bands  will  be  seen  which  contain  no  fibers.  At 
the  six-day  stage  the  bhnds  are  found  to  contain  fibers  only  in 
the  first  millimeter  from  the  central  end,  although  the  bands 
have  bridged  a  gap  of  12  mm.  The  down-growing  axis-cylin¬ 
ders  will  not  completely  bridge  this  same  gap  and  reach  the  dis¬ 
tal  segment  in  less  than  three  weeks.  After  four  weeks  numer¬ 
ous  fibers  have  passed  through  a  gap  of  about  this  extent  and 
entered  the  distal  stump  (Fig.  20).  In  the  serial  transverse 
sections,  except  in  stages  so  far  advanced  that  neurotisation  is 
complete  across  the  gap,  one  can  compare  sections  at  the  upper 
part  of  the  tube,  in  which  many  or  most  of  the  bands  contain 
axis-cylinders,  with  those  from  lower  levels  in  which  the  bands 
are  devoid  of  them.  Photograph  13  was  taken  at  such  a  level 


that  some  of  the  bands  show  an  invasion  by  axis-cylinders  and 
some  have  none.  The  axis-cylinders  are  stained  an  intense 
black  by  the  silver.  Note  the  numerous  neurilemmal  nuclei  as 
seen  in  cross-section.  The  bands  first  enter  the  serum  as  sepa¬ 
rate  strands,  but  a  little  later  anastomose  to  form  a  very  com¬ 
plete  rete.  Thus  it  comes  about  that  the  bundles  of  regener¬ 
ation  from  various  axones  often  partially  interlace  (Fig.  19). 
Banson  (1912)  also  has  described  this  condition  (his  Fig.  27). 3 

We  do  not  wish  to  imply  that  the  axis-cylinders  always  and 
necessarily  track  along  the  protoplasmic  bands;  for  it  is  defi¬ 
nitely  known  that,  under  special  and  unusual  conditions,  such 
is  not  the  case.  Ingebrigtsen  (1913)  cultivated  cerebellar 
tissue  in  vitro  (plasma  media),  and  obtained  growths  of  axis- 
cylinclers.  This  result  was  confirmed  later  (Ingebrigtsen, 
1913)  by  Cajal’s  silver  method.  They  grow  out  into  the 
plasma  unaccompanied  by  structures  of  any  kind,  and  do  not 
anastomose.  Here  the  advancing  axis-cylinders  were  sup¬ 
ported  by  a  surface.  The  same  experiments  also  showed  out¬ 
growth  of  neuroglia  fibers  as  an  anastomosing  rete.  Clark 
(1914)  produced  experimental  polyneuritis  (beri-beri)  in 
fowls  by  feeding  polished  rice.  Myelin  sheaths  and  axis-cylin¬ 
ders  of  peripheral  nerves  were  brought  to  any  desired  stage  of 
degeneration.  All  traumatic  and  inflammatory  effects,  such  as 
are  produced  by  sectioning  or  otherwise  interrupting  the  con¬ 
tinuity  of  fibers,  were  thus  avoided.  Under  proper  diet,  regen¬ 
eration  of  axis-cylinders  and  myelin  sheaths,  the  former  always 
from  the  central  end  toward  the  periphery,  could  be  induced. 
Only  in  the  most  advanced  and  prolonged  degenerative  changes 
of  cylinders  and  myelin  sheaths  did  he  ever  find  multiplication 
of  neurilemmal  nuclei.  Here  again  is  an  example  of  the  down- 
growth  of  axis-cylinders  without  the  aid  of  tracks  in  the  shape 
of  protoplasmic  bands.  In  this  case  it  is  obvious  that  there  is 
a  tubule  preformed  for  the  conduction  of  each  regenerating 
fiber.  But  while  under  such  exceptional  conditions  nerve 
fibers  may  grow  down  independently  of  the  bands,  we  are  con¬ 
vinced  from  our  observations  that  in  regeneration  following; 
trauma — and  such  embraces  practically  all  cases  in  which 
surgical  intervention  is  indicated — a  pathway  across  the  cica¬ 
trix,  or  from  proximal  to  distal  stump  in  case  of  apposition  of 
the  ends,  is  prepared  only  by  these  hands.  When  they  are 
deflected  as  by  the  cicatrix,  the  axis-cylinders  following  them 
are  likewise  deflected  (Fig.  10). 

We  have  already  mentioned  that  Howell  and  Huber  (1892) 
describe  and  figure  the  regenerating  axis-cylinders  as  being- 
situated  within  the  embryonic  nerve  fibers  of  both  proximal 
and  distal  stumps.  Huber  (1895)  verifies  the  down-growth  of 
axis-cylinders  into  the  old  sheath  of  Schwann,  filled  with 
cytoplasm,  in  the  lower  part  of  the  central  stump;  also  within 
and  between  the  old  sheaths  in  implanted  segments;  and  in 
the  same  localities  in  the  peripheral  stump. 

Harrison  (1908)  cut  nerves  in  the  tail  of  frog  larvae  and 
found  that  the  proximal  and  distal  stumps  of  many  fibers  were 
united  by  strands  of  protoplasm  on  the  second  day.  When  this 

3Nageotte  (1911)  has  shown  the  protoplasm  of  the  neurilemmal 
sheath  in  the  resting  condition  to  constitute  a  syncytium. 
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occurred,  degenerative  changes  in  the  peripheral  segment  were 
inhibited.  These  results  are  not  surprising,  in  view  of  the 
great  regulative  power  shown  by  tissues  of  lower  vertebrates, 
and  especially  of  larvae.  Banson  (1912)  particularly  empha¬ 
sizes  the  use  of  protoplasmic  bands  of  the  distal  segment  as 
pathways  for  the  invading  axones.  He  finds  the  bands  well 
developed  on  the  nineteenth  day,  and  new  non-medullated 
fibers  from  the  proximal  stump  already  running  in  their  proxi¬ 
mal  portion.  These  axis-cylinders  always  run  down  in  the 
bands,  never  between  them.  Several  axis-cylinders  often  lie 
within  one  band  (his  Fig.  29).  Dustin  (1913)  believes  that 
nerves  heal  by  a  special  type  of  cicatrix  formation.  In  the 
primary  connective-tissue  scar  are  organized  paths  of  least 
resistance  (Leitbalinen),  through  which  the  nerve  fibers  pass. 
This  specific  cicatricial  tissue  is  found  only  between  nerve 
fibers,  and  is  derived  from  the  connective-tissue  cells  of  the 
nervous  system.  It  rapidly  forms  a  “  porous  callus, ”  and 
unites  the  stumps  provisionally  but  exactly.  Nageotte  (1915) 
discusses  “  the  process  of  cicatrisation  in  nerves  ”  in  a  brief 
report,  based  on  the  study  of  two  (2)  nerves  at  the  fourth  week 
of  regeneration.  The  nerves  were  sectioned;  one  was  tubulized 
with  a  vein,  the  gap  measuring  1.7  cm.;  the  other  was  bridged 
with  silk,  the  defect  measuring  1.4  cm.  Each  animal  was 
killed  after  one  month,  and  the  nerve  fixed  in  formalin  and 
stained  in  iron  hematoxylin  and  Van  Gieson.  He  concludes 
that  the  young  axis-cylinders  grow  down  only  in  a  syncytial 
network  derived  from  the  sheath  of  Schwann.  He  assumes 
the  sheath  to  be  of  ectodermal  origin,  and  maintains  that  the 
axis-cylinders  never  grow  naked  into  the  mesenchyme,  but 
always  surrounded  by  this  ectodermal  sheath,  several  axis- 
cylinders  often  within  one  sheath.  The  sheaths  regenerate 
from  both  the  proximal  and  from  the  distal  stumps.  He 
believes  that  the  axis-cylinders  cannot  exist  apart  from  the 
ectodermal  sheath.  It  is  difficult  to  conceive  how  Nageotte 
has  been  able  to  arrive  at  these  elaborate  deductions  from  two 
specimens  each  at  the  fourth  week.  We  believe,  however,  that 
he  lias  seen  at  a  later  stage  the  same  phenomenon  which  we 
have  seen  in  a  series  ranging  from  one  day  to  36  weeks.  We 
cannot  concede  that  the  axis-cylinders  and  neurilemmal  bands 
of  the  proximal  stump  grow  down  at  the  same  time.  The  latter 
certainly  precede  the  former. 

Banson  (1912)  and  others  have  already  abundantly  demon¬ 
strated  the  origin  of  the  new  axis-cylinders  from  the  stumps  of 
non-medullated  and  medullated  fibers.  As  they  have  shown, 
there  is  an  immense  over-production  of  fibers.  This  is  illus¬ 
trated  repeatedly  in  our  series.  Fig.  14  represents  a  cross-sec¬ 
tion  taken  2.5  cm.  above  the  level  of  the  proximal  plane  of  sec¬ 
tion  at  six  weeks.  Note  the  enormous  number  of  non-medullated 
fibers,  interspersed  among  the  medullated.  Some  are  deriva¬ 
tives  of  non-medullated  fibers,  and  some  of  medullated,  as  is 
illustrated  in  Fig.  15,  in  which  (a.)  points  to  a  subneurilemmal 
plexus  derived  from  the  medullated  axone  by  lateral  branch¬ 
ing,  and  (b)  to  a  bundle  derived  from  a  non-medullated  one. 
All  fibers  of  regeneration  are  at  first  non-medullated.  Per¬ 
sistent  nerve  fibers  grow  down,  as  we  have  seen,  into  the 
protoplasmic  bands  of  the  tube  as  early  as  the  fifth  and  sixth 


days.  Fig.  17  gives  a  detail  from  the  intermediate  (regen¬ 
erated)  segment  at  six  weeks.  Note  the  bundles  of  non- 
medullated  fibers.  Many  of  them  as  ( a )  illustrate  the  fact 
that  the  medullated  fibers,  in  regenerating,  not  only  give  rise, 
higher  up,  to  numerous  lateral  rami,  that  course  down  just 
beneath  the  neurilemma,  or,  better,  within  the  protoplasmic 
band  of  the  neurilemma,  Tout  also  that  the  stump  of  the  old 
central  axone  also  grows  down  as  one  (or  sometimes  several) 
fibers.  Fig.  16  shows  the  proximal  stump  just  above  the  plane 
of  section  after  84  weeks.  Note  the  remnants  of  swollen  de¬ 
generated  medullated  axones  (a),  and  the  large  bundles  of 
non-medullated  fibers.  Fig.  18  illustrates  the  fibers  growing 
down  through  the  intermediate  segment.  Note  the  arrange¬ 
ment  in  bundles.  End-bulbs  are  seen  on  the  growing  tips  of 
some  of  the  fibers.  Fig.  19  is  from  the  intermediate  segment 
and  illustrates  the  arrangement  in  bundles,  the  fibers  of  which 
course  along  a  single  protoplasmic  band.  Note  the  deflection 
of  some  bundles  corresponding  with  anastomoses  of  bands. 
The  invasion  of  the  distal  segment  by  the  regenerating  fibers, 
as  seen  in  silver  preparations,  is  illustrated  in  Fig.  20  (four 
weeks),  and  in  Fig.  21  (seven  weeks) . 

Fig.  26  illustrates  a  phenomenon  we  have  often  observed  in 
the  distal  stumps;  namely,  the  persistence  of  certain  elements 
of  the  old  sheaths,  as  manifested  in  old  resting  nuclei  (a)  and 
fibrous  connective-tissue  strands,  surrounding  the  sharply 
marked  bundles  of  new  fibers,  mostly  non-medullated  ( b )  and 
hence  appearing  glistening  white,  and  not  sharply  defined  in 
the  microphotograph ;  some,  however,  having  acquired  the  new 
medullation  (c).  Interspersed  among  these  fibers  are  the  new 
(hyperplastic)  neurilemmal  nuclei  ( d ).  The  resting  nuclei 
(a)  are  either  neurilemmal  or  connective-tissue  nuclei — -we  are 
not  yet  certain  which.  If  the  former,  then,  it  would  appear 
that  in  the  several  weeks  which  elapse,  in  the  case  of  a  large 
defect,  before  axis-cylinders  from  the  central  stump  reach  the 
distal  canals,  the  neurilemmal  bands  may  go  through  their 
stage  of  hyperplasia  and  then  revert  to  the  resting  stage,  and 
that  neurilemmal  sheaths  from  higher  up  (as  from  the  distal 
level  of  Section  1)  may  grow  down  with  the  axone.  We 
suspect,  however,  that  these  resting  nuclei  (a)  belong  to  the 
connective-tissue  sheath  of  Henle. 

The  hyperplasia  of  neurilemmal  nuclei  persists  a  very  long 
time.  Langley  and  Anderson  (1904)  have  already  noticed 
this.  Fig.  27  shows  them  in  the  distal  segment  after  30  weeks. 
The  nuclei  which  are  yet  very  large,  hyperchromatic  and 
numerous,  are  applied  to  the  non-medullated  and  medullated 
fibers,  of  course  in  a  subneurilemmal  position.  Fig.  26  also 
illustrates  the  persistence  of  embryonic  neurilemmal  nuclei 
(d)  after  27  weeks. 

Biologic  Interpretation  of  Neurilemmal  Hyperplasia. 

The  hyperplasia  of  neurilemmal  cytoplasm  and  nuclei  has 
been  recently  interpreted  by  certain  authors  as  a  degenerative 
phenomenon,  occurring  only  in  a  nerve  undergoing  “  prog¬ 
ressive  retrogression,”  this  interpretation  being  based  largely 
upon  experimental  work  in  which  neurilemmal  hyperplasia  was 
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absent  in  moderate  grades  of  axis-cylinder  and  myelin  degener¬ 
ation,  and  present  in  severe  grades,  as  also  in  advanced  gener¬ 
alized  degenerative  processes,  for  instance,  in  gangrene  of  an 
extremity.  But,  in  observing  the  processes,  both  the  rapid 
degeneration  in  the  immediate  proximity  of  the  section,  and 
the  slower  Waller ian  degeneration,  we  cannot  but  be  struck 
by  the  intimate  association  of  retrogressive  and  progressive 
processes.  As  V.  Biingner  (1891)  says:  “The  processes  of 
degeneration  and  regeneration  are  so  closely  associated,  both  as 
to  spatial  and  temporal  relations,  that  they  defy  any  separate 
consideration,  occurring  simultaneously  and  in  the  closest 
proximity.” 

Yet  it  is  possible,  just  as  in  the  case  of  the  phenomena  of 
inflammation,  to  be  sure  that  certain  phases  of  the  complex 
process  partake  of  the  general  nature  of  a  degeneration,  cata¬ 
bolic  changes  predominating  excessively  (as  the  disintegration 
of  axis-cylinder  and  myelin)  ;  and  we  may  be  just  as  certain 
that  a  process  in  which,  starting  with  a  mechanical  stimulus, 
we  observe  a  reversion  of  the  adult,  resting,  neurilemmal 
nuclei  to  an  embryonic  condition,  with  hyperchromatosis, 
mitotic  activity,  nuclear  migration,  increase  of  cytoplasm,  to 
say  nothing  of  probable  metabolic  activity  with  reference  to 
absorption  of  dead  myelin,  is  of  a  regenerative  or  hyperplastic 
nature.  Certainly  in  the  domain  of  pathology,  where  this 
whole  matter  has  received  minute  consideration  with  special 
reference  to  the  components  of  the  general  process  of  inflam¬ 
mation  (see,  for  example,  Ribbert,  op.  cit.,  p.  209),  no  one 
would  think  of  classifying  the  fibroblastic  proliferative  re¬ 
sponses  as  degenerative  in  character,  however  markedly  retro¬ 
gressive  the  general  reaction  of  which  they  form  a  part.  The 
concepts  of  local  and  general  degeneration  are  not  to  be 
confused. 

Some  of  those  workers  that  have  maintained  the  degen¬ 
erative  character  of  the  hyperplasia  have  apparently  been  in¬ 
fluenced  by  the  consideration  that,  if  the  neurilemmal  hyper¬ 
plasia  were  a  regenerative  process,  the  doctrine  of  peripheral 
regeneration  would  be  thereby  strengthened.  But  such  is  by 
no  means  the  case.  The  problem — whether  the  protoplasmic 
bands  have  in  themselves  the  inherent  property  of  depositing 
axis-cylinders — is  entirely  independent  of  the  hyperplastic 
character  of  these  bands,  and  must  be  settled  inductively. 
Biologically,  then,  in  the  light  of  modern  concepts  of  'regen¬ 
erative  and  degenerative  processes,  the  proliferation  of  neuri¬ 
lemma  is  purely  hyperplastic  or  regenerative. 

Nageotte  (1915)  hints  at  some  special,  mutual  interdepend¬ 
ence  of  neurilemma  and  axis-cylinder,  but  we  believe  the 
observations  recorded  in  the  present  paper  show  that  the  sheath 
is  to  be  regarded  as  a  structure  per  se,  independent  of  any 
essential  genetic  relation  to  the  axis-cylinder.  In  response  to 
mechanical  or  chemical  (toxic)  stimuli,  it  may  undergo  hyper¬ 
plasia  with  reversion  to  an  embryonic  state.  In  so  doing,  it 
may  and  does  serve  as  a  conduit  for  regenerating  cylinders. 
We  do  not  doubt  that  the  latter,  under  clinical  conditions  as  in 
certain  traumatic  nerve  injuries,  often  attempt  to  push  out 
into  ordinary  cicatricial  tissue,  but  on  leaving  the  neurilemmal 
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territory  that  portion  of  the  fiber  usually — perhaps  always — 
succumbs.  Probably  this  is  simply  a  mechanical  sequence.4 

With  reference  to  the  mutual  relationship  between  neuri¬ 
lemmal  hyperplasia  and  the  closely  associated  degeneration 
and  absorption  of  axis-cylinders  and  myelin  there  have  been 
many  speculations. 

It  is  generally  conceded  that  the  granular  degeneration  of 
axis-cylinder  and  of  myelin  are  the  earliest  of  these  processes 
to  begin.  The  death  of  the  axis-cylinder  is  probably  a  trophic 
sequence  of  isolation  from  the  ganglion  cell.  Many  authors 
(e.  g .,  Nageotte  and  Cajal,  1911)  hold  that  the  myelin  digests 
the  dead  axis-cylinders.  Of  course,  numerous  observers  have 
shown  that  fragments  of  axis-cylinders  are  enclosed  within  the 
“ovoids”or  segments  of  the  disintegrating  myelin,  but  no  satis¬ 
factory  proof  is  as  yet  available  that  the  myelin  digests  the  dead 
axis-cylinder.  Dr.  Bensley,  in  a  recent  personal  communica¬ 
tion,  points  out  that  modern  concepts  of  the  inherent  enzymatic 
autodigestive  powers  of  all  tissues  render  superfluous  such 
assumptions,  except  where  definite  evidence  exists.  Y.  Biing- 
ner  (1891)  took  a  similar  conservative  position  with  reference 
to  the  disintegration  of  the  myelin  which  he  considers  to  be  a 
passive  process.  He  also  shows  that  migratory  leucocytes  have 
no  place  in  the  absorption.  Nageotte  (1911)  states  that  the 
chemical  products  of  the  degenerating  axis-cylinders  and 
myelin  furnish  the  efficient  stimulus  to  the  neurilemmal-sheath 
hyperplasia.  Ingebrigtsen  (1916)  believes  that  his  work  con¬ 
firms  ISTageotte’s  idea,  for  growth  of  neurilemmal  cells  in 
plasma  was  obtained  only  when  Waller  ian  degeneration  (of 
axis-cylinders  and  myelin)  had  begun  in  the  nerve  before  its 
introduction  into  the  plasma.  But  to  insure  this,  the  nerves 
after  section  were  allowed  to  remain  in  situ  for  the  four  or 
more  days.  This,  however,  introduces  a  confusing  factor,  for 
during  those  days  the  neurilemma  takes  on  a  very  hyperplastic 
condition.  Ingebrigtsen’s  work,  far  from  showing  that  the 
disintegration  products  of  dead  axis-cylinders  and  myelin 
stimulate  the  neurilemma  to  proliferate,  indicates  that  neu¬ 
rilemma,  in  reverting  to  this  embryonic  condition,  acquires 
greatly  increased  viability  and  growth  potentiality.  The  fact 
that  the  neurilemma,  after  four  days  of  hyperplasia  in  the  body, 
grows  out  into  typical  protoplasmic  bands,  morphologically 
almost  identical  with  those  we  describe,  offers  confirmatory  evi¬ 
dence  as  to  our  conception  of  the  early  development  of  true 
bands  at  the  traumatized  stump. 

Moreover,  Clark  repeatedly  obtained  marked  degrees  of 
degeneration  in  axis-cylinders  and  myelin  without  stimulation 
of  the  neurilemmal  sheaths  to  hyperplasia.  Also,  Ranson 
proved  that  protoplasmic  bands  develop  from  non-medullated 
fibers  in  the  distal  stump. 

There  does,  however,  appear  to  be  evidence  that  the  hyper¬ 
plastic  neurilemmal  cytoplasm  helps  in  the  absorption  of  the 
degenerated  myelin  and  axis-cylinders.  Howell  and  Huber 
(1892)  offered  good  morphologic  proof  of  this.  Clark  also 

4  In  this  sense  the  dictum  of  Bethe  may  be  true:  “  Die  Ganglien- 
zelle  allein  besitzt  iiberhaupt  nicht  die  Fahigkeit  einen  neuen 
Neuriten  zu  bilden.  Damit  ein  neuer  Neurit  vorwachst,  muss  die 
Ganglienzelle  in  Verbindung  mit  Schwann’schen  Zellen  stehen.” 
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notes  that  when  the  neurilemma  displayed  no  reaction,  the  rem¬ 
nants  of  axis-cylinders  and  myelin  globules  persisted  months  or 
over  a  year  unabsorbed,  whereas,  in  the  cases  in  which  neuri- 
lemmal  hyperplasia  was  produced,  they  were  rapidly  absorbed. 

Thus,  aside  from  the  traumatic  factor,  which  admittedly  is 
of  minor  importance,  we  know  nothing  satisfactory  as  to  the 
causes  of  neurilemmal  hyperplasia. 

Monogenetic  Origin  of  Axis-Cylinders. 

It  would  be  superfluous  to  discuss  the  enormous  literature 
regarding  the  doctrine  of  peripheral  regeneration.  In  general 
the  overwhelming  tendency  of  modern  work  has  been  to  show 
that  all  definitive  regeneration  of  nerve  fibers  is  from  the  cen¬ 
tral  segment.5 

Ranson’s  work  offers  especially  reliable  evidence  of  this. 
Clark  (1914)  confirms  it  also,  as  regeneration  of  axones  was 
often  complete  in  his  experimental  neuritis  in  the  absence  of 
neurilemmal  hyperplasia  and  protoplasmic  band  formation.6 

Ingebrigtsen  (1913  and  1916)  has  shown  that  in  vitro  the 
axis-cylinders  grow  only  from  the  ganglion  cell  or  from  the 
central  stump  of  an  axone. 

On  employing  this  tubulization  technique  it  soon  became 
apparent  that  we  had  an  excellent  opportunity  for  investigat¬ 
ing  the  possibility  of  a  peripheral  regeneration  of  axis- 
cylinders.  The  limits  of  the  present  paper  prevent  the  inclu¬ 
sion  of  details,  but,  in  brief,  it  is  certain  that  no  axis-cylinders 
appear  in  the  distal  segment,  until  they  have  grown  down  in 
continuity  from  the  central  stump,  having  bridged  the  gap. 
The  Cajal-Ranson  silver  method  has  ensured  against  confusion 
of  other  types  of  protoplasmic  fibrillation  with  true  axis- 
cylinders. 

Origin  of  Myelin  Sheaths. 

The  limits  of  this  paper  forbid  our  presenting  the  detailed 
results  of  our  study  of  this  question  by  the  tubulization  method. 

We  can,  however,  confirm  the  general  observation  of  Howell 
and  Huber  (1892),  of  Mott,  Halliburton  and  Edmunds  (1904) 
and  of  others,  that  myelin  formation  proceeds  from  the  distal 
end  of  the  proximal  segment  downward.  Inasmuch  as  all  these 
observers  approximated  their  nerve  ends,  an  element  of  con¬ 
fusion  was  introduced,  as  indicated  in  the  conclusion  of  Halli¬ 
burton  and  Edmunds  that  the  myelin  formation  starts  from 
the  point  of  union  of  proximal  and  distal  stump  and  proceeds 
distally. 

We  find,  as  did  Stroebe  (1893),  that  the  myelin  sheath  is 
formed  in  continuity  with  the  original  myelin  sheath  above, 
i.  e.,  the  first  new  myelin  to  appear  is  that  which  restores  the 
myelin  of  the  proximal  stump  that  early  underwent  an  ascend¬ 
ing  degenerative  process.  Thus  it  appears  at  successively  more 
distal  levels,  and  only  when  the  regenerated  axis-cylinder  lias 
reached  the  age  of  about  five  or  six  weeks. 

5  Vide  Ranson,  1912,  for  an  excellent  review. 

0  Bethe  and  other  exponents  of  peripheral  regeneration  hold 
that  the  nerve  fibers  are  laid  down  within  the  protoplasmic  bands. 


Eig.  22  shows  a  control,  the  segment  removed  from  a  normal 
nerve  at  operation — stained  with  phosphotungstic  acid  hema¬ 
toxylin.  The  myelin  sheaths  (a),  shown  in  white  in  the  micro¬ 
photograph,  are  stained  a  bright  blue.  The  darker  areas  repre¬ 
sent  bundles  of  non-medullated  fibers  ( b )  and  endoneural 
connective  tissue  (c). 

Fig.  23  represents  the  same  nerve  seven  weeks  after  opera¬ 
tion,  the  level  represented  being  in  the  proximal  segment  about 
3  mm.  above  the  plane  of  section.  Some  of  the  medullated 
fibers  are  slightly  swollen,  but  the  great  majority  are  of  normal 
size  or  smaller,  some  not  more  than  one-quarter  the  diameter 
of  the  largest.  Note  particularly  the  large  bundles  of  non- 
medullated  fibers  ( b )  with  closely  associated  neurilemmal 
nuclei  (c) .  These  are,  of  course,  the  bundles  of  regeneration. 

Fig.  24  is  from  the  same  nerve  at  the  upper  part  of  the 
regenerated  (intermediate)  segment.  Each  bundle  is  com¬ 
posed  largely  of  non-medullated  axis-cylinders  (a),  which  do 
not  show  in  detail  in  the  photograph,  but  each  contains  also 
neurilemmal  nuclei  (h)  and  fibers  which  have  newly  acquired 
myelin  sheaths  (c).  These  latter  are  very  delicate,  but  are 
stained  a  bright  blue  by  the  Mallory  stain  and  present  the 
usual  radiate  appearance  of  the  neurokeratin  framework. 

Fig.  25  shows  the  same  nerve  at  the  lower  part  of  the  regen¬ 
erated  (intermediate)  segment.  Note  that  the  bundles  con¬ 
sist  entirely  of  non-medullated  fibers  with  associated  neuri- 
lcmmal  nuclei.  No  medullary  sheaths  have  reached  this  far 
distally. 

Finally,  Fig.  26  again  shows  the  distal  stump  at  27  weeks, 
when  the  bundles  of  regeneration  have  long  since  filled  up  the 
old  empty  canals.  Note  that  even  yet  a  majority  of  the  fibers 
in  each  bundle  are  non-medullated.  Those  which  have 
acquired  medullation  seem  perfect  in  morphology.  Many 
neurilemmablasts  yet  persist,  associated  closely  with  the 
regenerated  bundles. 

Thus  in  the  nerve  shown  in  Figs.  22  to  25,  inclusive,  the 
upper  3  or  4  mm.  of  the  regenerated  segment  contain  at  the 
seventh  week  of  regeneration  a  considerable  number  of  medul¬ 
lated  fibers. 

In  nerves  after  nine  weeks  of  regeneration,  many  of  the  fibers 
bridging  a  gap  of  12  mm.  have  acquired  a  medullation  through¬ 
out  their  extent  and  even  some  distance  into  the  distal  stump. 

Interpretation—  The  myelin  is  laid  down  in  situ ,  whether 
by  activity  of  axis-cylinder  or  of  neurilemma  we  could  not 
determine,  but  undoubtedly  it  appears  only  in  those  portions 
of  the  new  fiber  which  have  reached  an  age  of  about  five  or 
five  and  one-half  weeks.  All  medullated  fibers  regenerate 
through  the  gap  as  non-medullated  ones,  which  later  acquire 
medullation.  All  medullation  begins  proximally  and  proceeds 
distally. 

Many  fibers  acquire  their  medullation  much  later  than  the 
sixth  week. 

We  have  no  reason  to  doubt  the  accuracy  of  Howell  and 
Huber’s  observation  of  the  discontinuous  appearance  of  myelin 
within  the  protoplasmic  bands,  but  certainly  the  general 
progression  is  from  the  proximal  stump  distalwards. 
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Summary. 

1.  In  the  immediate  vicinity  of  nerve  trauma  associated 
with  break  of  continuity  there  occurs  an  accelerated  hyper¬ 
plasia  of  the  neurilemmal  elements  which  results  in  the  early 
formation  of  protoplasmic  bands.  These  develop  in  both 
proximal  and  distal  stump  and  tend  to  bridge  the  defect. 
Along  these  protoplasmic  pathways  the  regenerating  axis- 
cylinders  from  the  central  stump  pass.  Whether  they  reach 
the  distal  stump  and  neurotise  it  depends  largely  on  the  extent 
to  which  these  preformed  conduits  have  successfully  prepared 
the  way. 

2.  All  efficient  regeneration  of  nerve  fibers  (axis-cylinders) 
is  from  the  central  stump.  All  regenerating  nerve  fibers, 
whether  the  outgrowth  of  medullated  or  of  non-medullated 
axones,  are  in  their  early  stages  non-medullated. 

3.  All  medullation  begins  proximally  and  proceeds  distally, 
appearing  only  in  those  parts  of  the  new  axis-cylinder  which 
have  acquired  an  age  of  five  or  five  and  one-half  weeks  (in  the 
dog). 
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DISCUSSION. 

Dr.  Howell:  I  hardly  feel  qualified  to  discuss  Dr.  Lewis’s 
results,  as  it  has  been  more  than  25  years  since  I  worked  upon 
the  subject.  At  the  time  when  Huber  and  I  were  investigating 
the  subject  of  nerve-regeneration  there  were  still  fond  hopes  that 
union  of  severed  nerves  might  take  place  by  first  intention  with 
immediate  restoration  of  function.  The  picture  presented  by  Dr. 
Lewis  of  the  processes  of  regeneration  is,  in  most  respects,  the 
same  as  we  found  and  described,  except  in  the  matter  of  the 
down-growth  from  the  central  stump  of  protoplasmic  bands,  which 
precede  and  guide  the  development  of  new  fibers.  This  seems  to 
me  a  new  and  interesting  observation.  The  suggestion,  quoted 
from  Clark’s  paper,  that  the  formation  of  the  embryonic  fibers 
is  a  process  of  degeneration  rather  than  of  regeneration  is,  I 
believe,  open  to  criticism.  I  do  not  see  how  you  can  avoid  the 
conclusion  that  the  regeneration  is  intimately  connected  with, 
and  dependent  on,  the  growth  and  proliferation  of  the  neurilem¬ 
mal  nuclei.  The  augmented  activity  of  these  nuclei  is  the  key¬ 
note  to  the  whole  process  of  regeneration.  The  great  rapidity 
with  which  they  multiply  as  the  old  fibers  undergo  fragmentation 


is  in  fact  an  extraordinary  phenomenon.  As  Van  Gehuchten 
has  pointed  out,  nothing  of  this  kind  is  observed  in  a  dead  nerve. 
The  underlying  conditions  which  lead  to  this  new  growth-activity 
have  not  been  explained.  We  may  assume  as  a  provisional  theory 
that  it  is  due  to  some  chemical  stimulus  developed  in  the  process 
of  degeneration  of  the  old  fiber  or  to  the  formation  of  specific 
growth-substances,  but  so  far  as  I  am  aware  we  have  no  good 
experimental  data  in  regard  to  this  point. 

DESCRIPTION  OF  FIGURES. 

Fig.  1. —  (A)  Diagram  illustrating  method  of  tubulization.  (B) 
Diagram  of  completed  tubulization.  (C)  Diagrammatic  cross-sec¬ 
tion  of  hyperplastic  neurilemmal  sheath:  (a)  Neurilemmal 
nucleus;  (b)  Protoplasmic  band;  (c)  Non-hypertrophied  portion  of 
sheath. 

Fig.  2.  Control  normal  nerve.  Segment  removed  at  primary 
operation,  illustrating  maximal  normal  number  of  neurilemmal 
nuclei.  (X1000.)  Phosphotungstic  acid  hematoxylin. 

Fig.  3. — Proximal  stump  just  above  plane  of  section,  at  sixth 
day.  To  illustrate  neurilemmal  hyperplasia.  (X1000.)  Hema¬ 
toxylin  and  eosin. 

Fig.  4.— Proximal  stump,  at  sixth  day.  To  illustrate  down- 
growth  of  neurilemmal  (protoplasmic)  bands  into  serum  of  tube. 
(X75).  Hematoxylin  and  eosin. 

Fig.  5.— Detail  from  Fig.  4,  showing  tip  of  proximal  stump. 
Note — (a)  protoplasmic  bands  containing  neurilemmal  nuclei; 
also  (b)  degenerated  medullated  fibers.  (X750.)  Hematoxylin 
and  eosin. 

Fig.  6. — Distal  stump  at  sixth  day.  To  illustrate  proliferation 
of  neurilemmal  bands  (b)  in  the  nerve  tip;  also  (c)  the  same 
growing  in  serum  of  tube;  and  (a)  degenerated  fragment  of 
axis-cylinder  enclosed  in  a  globule  of  myelin.  (X335.)  Hema¬ 
toxylin  and  eosin. 

Fig.  7. — Detail  from  Fig.  6,  showing  tip  of  distal  stump.  Note — - 
(a)  protoplasmic  bands  in  the  serum;  also  (b)  degenerated 
axis-cylinder  and  myelin.  (X650.)  Hematoxylin  and  eosin. 

Fig.  8. — Detail  from  distal  stump  just  below  level  of  operative 
section,  at  sixth  day.  Note  protoplasmic  bands  (a).  (X1000.) 

Hematoxylin  and  eosin. 

Fig.  9. — Detail  from  a  point  10  mm.  from  proximal,  and  2  mm. 
from  distal  stump  at  sixth  day.  Note  protoplasmic  bands  (b)  in 
serum  of  tubule;  also  migratory  cells.  (X750.)  Hematoxylin 
and  eosin. 

Fig.  10. — Detail  from  growing  tip  of  proximal  stump  at  five  and 
one-half  weeks.  Note  protoplasmic  bands  with  non-medullated 
axones,  the  latter  stained  black.  (X1200.)  Silver-pyridine 
method. 

Fig.  11. — Protoplasmic  bands  containing  non-medullated  axis- 
cylinders,  the  latter  stained  black,  from  serum-filled  tube  just 
below  proximal  stump  at  sixth  day.  (X1200.)  Silver-pyridine 
and  safranin. 

Fig.  12. — Protoplasmic  bands  with  non-medullated  axis-cylin¬ 
der.  (X1200.)  Silver-pyridine  and  safranin. 

Fig.  13. — Cross-section  at  tip  of  regenerating  proximal  stump 
at  the  eighth  day.  An  area  has  been  selected  which  shows  some 
protoplasmic  bands  devoid  of  axis-cylinders,  and  some  containing 
them.  The  latter  stain  black.  (X1000.)  Silver-pyridine. 

Fig.  14. — Cross-section  of  proximal  stump,  2.5  cm.  above  plane 
of  surgical  section  at  sixth  week.  Note  great  increase  in  non- 
medullated  fibers.  (X200.)  Silver-pyridine. 

Fig.  15. — Cross-section  of  proximal  stump,  3  mm.  above  plane 
of  surgical  section  at  31  weeks.  Note  non-medullated  subneu- 
rilemmal  plexus  (a)  derived  from  the  medullated  axis-cylinder 
(m)  by  lateral  branching;  also  bundles  (b)  of  non-medullated 
fibers,  derivatives  of  a  non-medullated  axone.  (X1000.)  Silver- 
pyridine. 
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Fig.  16. — Detail  from  proximal  stump  at  eight  and  one-half 
weeks.  Note  swollen  myelin  sheaths  (a) ;  also  bundles  of  non- 
medullated  fibers  stained  black.  (X400.)  Silver-pyridine. 

Fig.  17. — Cross-section  of  intermediate  segment  (i.  e„  the 
regenerated  hiatus),  at  sixth  week.  Note  bundles  of  non¬ 
myelinated  fibers  stained  black.  Group  (a)  is  derived  by  down 
growth  from  a  medullated  axone.  (X325.)  Silver-pyridine. 

Fig.  18. — Detail  from  intermediate  segment  at  eight  and  one- 
half  weeks.  End  bulbs  are  seen  at  growing  tips  of  some  fibers. 
(X325.)  Silver-pyridine. 

Fig.  19. — Detail  from  intermediate  segment  at  the  tenth  week. 
Note  arrangement  in  bundles.  (X200.)  Silver-pyridine. 

Fig.  20. — Distal  segment  at  fourth  week.  To  illustrate  invasion 
by  regenerating  non-myelinated  fibers.  (X130.)  Silver-pyridine. 

Fig.  21. — Distal  segment  at  seventh  week.  (X70.)  Silver- 
pyridine. 

Fig.  22. — Normal  control  segment  removed  from  nerve  39  at 
primary  operation.  Note  (a)  myelinated  fibers:  (b)  bundle  of 
non-medullated  fibers;  (c)  connective  tissue.  (X1000.)  Phospho- 
tungstic  acid  hematoxylin. 

Fig.  23. — Proximal  segment  of  nerve  39  (same  nerve  as  shown 
in  Fig.  22),  at  seventh  week  after  section.  Note  (a)  medullated 
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fibers,  (b)  bundles  of  non-medullated  fibers  and  (c)  neurilemmal 
nuclfei.  (X1200.)  Phosphotungstic  acid  hematoxylin. 

Fig.  24. — Same  nerve  (seventh  week).  Upper  part  of  inter¬ 
mediate  segment  (i.  e.,  regenerated  hiatus).  The  bundles  con¬ 
sist  largely  of  non-medullated  fibers  (a)  but  also  contain  a  few 
fibers  (c)  surrounded  by  delicate  myelin  sheaths,  staining  a 
bright  blue  and  also  neurilemmal  nuclei  (b).  (X1200.)  Phos¬ 

photungstic  acid  hematoxylin. 

Fig.  25.— Same  nerve  (seventh  week).  Lower  part  of  inter¬ 
mediate  segment.  The  bundles  consist  entirely  of  non-medullated 
fibers  (a)  with  neurilemmal  nuclei  (b).  (X1200.)  Phospho¬ 

tungstic  acid  hematoxylin. 

Fig.  26. — Distal  segment  at  27  weeks.  The  bundles  consist 
largely  of  non-medullated  fibers  (b)  among  which  are  some  medul¬ 
lated,  (c)  and  some  neurilemmal  nuclei  (d),  which  are  yet  hyper¬ 
plastic  (i.  e.,  neurilemmablasts.)  The  resting  nuclei  (a)  are 
probably  connective  tissue  nuclei  of  the  sheath  of  Henle.  ( X1000.). 
Phosphotungstic  acid  hematoxylin. 

Fig.  27.— Distal  segment  of  a  nerve  at  31  weeks  after  operation. 
To  illustrate  the  persistent  hyperplastic  condition  of  the  neuri¬ 
lemmal  nuclei.  (X450.)  Phosphotungstic  acid  hematoxylin. 


THE  SIGNIFICANCE  OF  XANTHOCHROMIA  OF  THE  CEREBRO¬ 
SPINAL  FLUID. 


By  T.  P.  Sprunt  and  J.  E.  Walker. 

(From  the  Medical  Clinics  of  the  City  Hospital,  Baltimore,  and  of  The  Johns  Hopkins  Hospital.) 


In  1903,  F'roin 1  described  in  the  cerebrospinal  fluid  from  a 
patient  with  an  organic  nervous  disease  several  peculiarities, 
a  yellow  color,  an  increased  number  of  lymphocytes  and  a 
marked  and  rapid  coagulation.  This  condition  of  the  fluid 
has  sometimes  been  called  Froin’s  syndrome. 

Froin  2  later  added  other  cases  and  was  followed  by  several 
of  his  compatriots,  Aubrey,8  Babinski,4  Cestan  and  Bavaut,5 
Mestrezat,6  and  others.  Considerable  interest  in  this  condition 
has  been  shown  by  German  writers,  as  evidenced  by  many 
articles  in  the  years  from  1909  to  1914  by  Schnitzler,7  Siemer- 
ling,8  Ivlieneberger,9  Raven,10  Oppenheim,11  Nonne,12  Schles- 
inger,13  and  others.  More  recently  in  English  and  especially 
in  American  literature  we  find  several  references  to  the  sub¬ 
ject,  notably  those  by  Cooper,11  Greenfield,15  Hartman,16 
Kennedy  and  Elsberg,17  Collins  and  Elsberg,18  Mix,10  Camp¬ 
bell,20  Horrax,21  Bromer,22  Hanes.23 

In  different  cases  there  are  variations  in  the*  amount  and 
rapidity  of  clot  formation,  in  the  presence  or  absence  of 
lymphocytosis  and  in  the  amount  of  globulin.  Owing  to  the 
difference  in  points  of  view  or  in  methods  of  examination 
certain  observers  in  describing  what  is  probably  the  same  type 
of  fluid  emphasize  some  of  these  characteristics  and  neglect  to 
mention  others.  In  general  the  Germans  are  interested  in  the 
large  amounts  of  globulin — the  Positive  Phase  I  of  Nonne — 
and  frequently  say  nothing  of  coagulation,  whereas  the  French 
lay  stress  upon  the  coagulation  en  masse  and  may  make  no 
mention  of  the  presence  or  absence  of  globulin  or  cells.  Hence 
we  feel  that  in  tabulating  cases  for  study  we  should,  not  make 
the  criteria  too  strict  nor  attempt  to  conform  too  rigidly  to 
the  description  of  any  one  author,  as  Mix  19  seems  to  have  done 


in  insisting  upon  massive  coagulation  as  a  necessary  feature  of 
the  syndrome. 

It  is  generally  recognized  that  a  yellow  color  may  occur  in 
the  spinal  fluid  after  a  hemorrhage  into  the  ventricles  or  the 
subarachnoid  space  when  the  cells  may  have  almost  or  entirely 
disappeared,  and  also  in  purulent  or  in  tuberculous  men¬ 
ingitis.  In  such  cases,  however,  the  condition  can  rarely  be 
confused  with  the  syndrome  under  discussion,  if  the  other 
available  data  are  considered. 

Practically  all  authors  agree  that  for  the  production  of  this 
syndrome  there  is  necessary  an  interruption  to  the  flow  of  the 
cerebrospinal  fluid,  and  the  formation  of  a  pocket  of  greater  or 
less  extent  in  which  the  fluid  stagnates  and  into  which  various 
elements  pass  by  transudation  from  the  blood  vessels  within 
its  walls.  Hence  one  can  appreciate  the  value  of  such  a  finding 
in  certain  cases  of  compression  of  the  spinal  cord. 

The  following  cases  stimulated  our  interest  in  this  and  other 
types  of  fluid  in  compression  of  the  cord,  especially  the  syn¬ 
drome  of  Nonne,  or,  as  he  speaks  of  it,  Isolated  Phase  I,24  to 
which  we  shall  again  refer. 

Case  1. — G.  A.,  white,  tailor,  aged  Ifl,  admitted  to  the  City 
Hospital,  June  30,  1015,  and  discharged  June  27,  1916.  Med.  No. 
2050.  Tumor  of  cauda  equina.  Operation  with  partial  removal; 
subsequently,  treatment  with  radium;  improvement. 

The  patient  complains  of  “  neuritis  of  both  legs.”  The  family 
and  past  histories  are  negative.  The  present  illness  began  9 
years  ago,  in  1906,  with  a  sudden  pain  in  the  right  leg,  which 
increased  rapidly  in  severity  and  in  distribution,  extending  down 
the  right  leg  and  into  the  left  hip.  After  an  operation  on  the 
right  sciatic  nerve  the  pain  subsided  and  the  patient  was  able  to 
return  to  work  for  4  years  during  which  there  was  no  trouble 
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except  transient  pain  in  the  lumbar  region.  Five  years  ago  there 
was  another  sudden  outbreak  of  pain  in  both  legs  which  has 
become  progressively  worse  except  for  slight  remissions.  He  has 
been  unable  to  work  for  3  years,  and  unable  to  walk  for  10  weeks. 
Wasting  of  the  leg  muscles  began  about  3  years  ago;  occasional 
retention  of  urine  2  years  ago.  There  have  been  numbness  and 
tingling  of  the  feet  for  several  years  and  a  gradual  loss  of  weight 
of  50  pounds.  The  pains  were  so  frequent  and  so  severe  that  the 
patient  got  very  little  sleep. 

Physical  examination  showed  an  evidently  pain-racked,  emaci¬ 
ated  man,  unable  to  walk,  and  unable  to  move  in  bed  without 
pain  and  considerable  effort.  His  mentality  was  clear  and  the 
internal  organs  were  not  evidently  diseased.  The  spine  was  held 
stiffly  with  practically  no  flexion  or  extension,  and  with  only 
slight  lateral  motion  and  very  little  rotation.  The  lumbar  region 
was  especially  rigid  and  the  usual  lordosis  obliterated.  The  12th 
thoracic  and  1st  and  2d  lumbar  spines  were  a  little  tender,  and 
there  was  a  more  sensitive  point  just  to  the  left  of  the  2d  lumbar 
spine.  The  cranial  nerves  were  normal;  the  muscular  strength 
in  the  neck,  arms  and  body  was  fairly  good  and  the  deep  reflexes 
were  moderately  exaggerated.  In  the  lower  extremities  there 
was  little  complete  paralysis,  but  the  muscles  were  very  weak, 
extraordinarily  wasted  and  flabby  and  showed  numerous  fibril¬ 
lary  tremors.  There  was  bilateral  foot-drop,  complete  on  the 
right.  The  deep  reflexes  were  practically  abolished;  Babinski’s 
sign  was  not  present  in  the  left  foot  and  there  was  no  response 
whatever  to  plantar  stimulation  of  the  right.  The  abdominal 
and  cremasteric  skin  reflexes  were  active.  No  anal  reflex  was 
obtainable.  The  gluteal  muscles  were  atrophic  and  showed 
fibrillary  twitchings.  There  was  marked  impairment  of  pain, 
temperature  and  tactile  sensation  over  the  whole  of  the  right 
foot  and  the  lateral  surface  of  the  right  leg  half  way  to  the  knee, 
and  slight  impairment  above  this  in  front  almost  to  the  knee  and 
over  the  dorsum  of  the  left  foot.  The  deep  muscle  sense  was 
absent  in  the  right  foot.  Examinations  of  the  rectum,  the  stools, 
the  urine  and  the  blood  were  negative.  The  X-ray  plate  of  the 
lumbar  spine  was  negative. 

Two  lumbar  punctures  at  an  interval  of  about  2  weeks  were 
considered  unsatisfactory.  Only  a  few  drops  of  fluid  were  obtained 
the  first  time  and  less  than  a  cubic  centimeter  the  second  time. 
The  fluid  was  very  viscid,  of  a  yellow  color  and  contaminated  by 
fresh  blood.  It  clotted  immediately  into  a  jelly-like  mass,  so  that 
the  tube  could  be  inverted  without  spilling  its  contents.  On  the 
third  attempt,  2  cubic  centimeters  were  obtained  under  very  low 
pressure,  the  fluid  falling  from  the  needle  drop  by  drop.  It  was 
perfectly  clear,  of  a  lemon  yellow  color  and  slightly  oily  in  appear¬ 
ance.  Minute  globules  of  an  oily  substance  adhered  to  the  sides  of 
the  tube.  After  about  3  minutes  a  pale  yellow  clot  began  to  form 
and  in  5  minutes  occupied  half  the  volume  of  the  fluid.  The  clot  had 
remained  unchanged  in  size  2  days  later.  The  reaction  for  globu¬ 
lin  was  strongly  positive.  With  the  spectroscope  no  absorption 
bands  were  seen.  The  Wassermann  test  of  the  fluid,  as  of  the 
blood  scrum,  was  negative.  Microscopical  examination  showed 
no  leucocytes,  and  only  2  or  3  red  blood  cells  in  many  fields,  a 
few  irregularly  shaped  structureless  pieces  of  material,  and  many 
globules  of  varying  sizes,  very  highly  refractile,  which  stained 
intensely  with  Sudan  III.  With  the  polarizing  microscope,  many 
of  these  globules  were  definitely  doubly  refractile. 

The  diagnosis  was  made  of  an  intradural,  extramedullary  tumor 
involving  the  roots  of  the  cauda  equina,  and  on  Sept.  28,  lamin¬ 
ectomy  was  done  by  Dr.  Arthur  M.  Shipley.  A  very  vascular,  soft, 
purplish  mass  was  found  covering  the  cauda  and  extending  along 
the  nerve  roots.  At  a  second  operation,  one  week  later,  much  of 
the  very  friable  tumor  mass  was  removed,  but  a  large  part  of  it 
necessarily  remained.  Microscopic  study  showed  that  the  tumor 
was  a  glioma.  Convalescence  from  the  operations  was  satisfac¬ 
tory  and  the  patient’s  pain  was  greatly  ameliorated,  although 


very  little  objective  improvement  was  manifest  for  several  months. 
By  April,  there  were  definite  evidences  of  improvement;  the  area 
of  anaesthesia  had  become  a  little  smaller,  some  power  of  volun¬ 
tary  movement  had  returned  in  the  toes  of  the  right  foot  and  the 
patient  was  able  to  walk  a  little  with  assistance. 

In  May  and  again  in  June,  1916,  through  the  courtesy  of  Dr. 
Burnam,  he  was  treated  with  radium  over  the  lumbar  spine.  At 
the  time  of  his  discharge,  the  patient  had  no  pain;  he  was  able 
to  walk  with  the  help  of  crutches,  and  had  gained  many  pounds 
in  weight.  There  were  still  a  few  fibrillary  twitchings  in  certain 
muscles,  tenderness  over  the  tumor  site  and  almost  complete 
paralysis  and  anaesthesia  of  the  right  foot.  Reports  2  months  and 
3  months  after  discharge  were  encouraging. 

Case  2. — W.  H.,  white,  student,  aged  15,  admitted  to  The  Johns 
Hopkins  Hospital.  Oct.  23,  1914;  discharged  Hov.  23,  1914.  Medi¬ 
cal  A o.  33225.  Multiple  sarcomata  of  the  spinal  cord',  exploratory 
laminectomy ;  death  2  months  after  discharge  from  hospital. 

The  patient  complains  of  nervousness.  His  family  and  past 
histories  are  negative.  The  present  illness  began  6  months  before 
with  an  injury  to  his  right  shoulder  and  chest,  which  was  not 
considered  serious.  Ten  days  later  pain  began  in  the  upper 
portion  of  the  right  chest;  later  it  extended  downward  and 
appeared  also  in  the  left  scapular  region.  Six  weeks  ago  the  left 
leg  became  numb,  and  this  was  followed  after  2  weeks  by  similar 
sensations  in  the  right  leg.  During  the  past  3  weeks,  there  has 
been  weakness  in  the  legs,  marked  nervousness  and  stiff  neck. 
The  pain  disappeared. 

Physical  examination  showed  a  fairly  well  nourished  boy  and, 
other  than  neurological,  was  negative.  There  was  slight  nystag¬ 
mus  and  a  slight  tremor  of  the  tongue.  The  eye-grounds  were 
negative.  There  was  no  limitation  of  movement  in  the  cervical, 
thoracic  or  lumbar  regions  of  the  spine  and  no  tenderness  over 
the  spine.  A  jaw-jerk  was  present  and  the  deep  reflexes  in  the 
arms  were  exaggerated.  The  abdominal  skin  reflex  was  absent 
except  in  the  left  lower  quadrant.  Weakness  in  the  leg  muscles, 
especially  on  the  right,  was  evident  with  definite  hypertonicity 
but  no  atrophy.  The  gait  was  spastic,  the  knee-jerks  were  greatly 
exaggerated,  with  a  well  sustained  ankle  and  patellar  clonus  on 
both  sides  and  bilateral  positive  Babinski  and  Oppenheim  phe¬ 
nomena.  There  was  definite  hypaesthesia  below  the  level  corres¬ 
ponding  to  the  3d  thoracic  segment,  but  no  hyperaesthesia  or 
absolute  anaesthesia.  There  was  no  sphincter  disturbance. 

Examinations  of  blood,  urine  and  stools  were  negative.  X-ray 
plates  of  the  cervical,  thoracic  and  lumbar  spine  were  negative. 

Lumbar  puncture:  Ten  cubic  centimeters  of  perfectly  clear, 
yellow,  straw-colored  fluid  were  obtained  under  a  pressure  at 
first  of  100  mm.  It  clotted  completely  on  standing  so  that  the 
test-tube  could  be  inverted  without  spilling  the  fluid.  Before 
clotting,  there  were  61  cells  per  cubic  millimeter,  all  mononu¬ 
clears.  The  Ross-Jones  test  was  strongly  positive.  The  guaiac 
reaction  and  spectroscopic  examination  were  negative.  The  Was¬ 
sermann  tests  of  fluid  and  blood  serum  were  negative. 

Diagnosis.  Compression  of  spinal  cord  in  upper  thoracic  region, 
probably  by  a  tumor.  An  exploratory  laminectomy,  by  Dr.  Heuer, 
of  the  first  four  thoracic  vertebrae,  revealed  a  very  vascular  dura. 
When  it  was  opened,  the  arachnoid  did  not  bulge  as  a  distinct 
layer,  as  is  usual,  but  was  evidently  filled  with  the  tumor,  to 
which  it  was  quite  adherent  everywhere.  When  the  arachnoid 
was  pricked,  there  was  only  a  trace  of  fluid,  and  neither  above 
nor  below  could  fluid  be  encountered.  Four  distinct  tumor  masses 
were  seen  on  the  dorsal  surface  of  the  cord,  one  at  the  highest 
exposed  portion  extending  across  the  cord.  The  remaining  tumors 
almost  filled  the  space  to  the  lower  limit  of  the  exposure.  One  of 
them,  the  size  of  a  hickory-nut,  which  was  attached  by  a  small 
pedicle,  was  removed  for  microscopical  examination.  The  tumors 
had  a  glossy,  friable  appearance  and  were  evidently  sarcomata. 
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The  microscope  showed  a  very  cellular,  quite  vascular  tumor 
with  little  stroma.  The  cells  were  round  or  pear-shaped  with 
many  mitotic  figures— the  typical  picture  of  a  round-cell  sarcoma. 

After  the  operation  sphincter  control  was  lost,  but  was  regained 
after  a  few  days.  Catheterization  became  necessary.  Decubitus 
ulcers  began  to  develop.  The  patient  left  the  hospital  in  the 
ambulance  and  died  2  months  later,  completely  paralyzed  from 
the  neck  downward. 

Case  3. — A.  G.,  white,  Pole,  aged  Jfl.  Admitted  to  the  City 
Hospital,  Oct.  5,  1915,  and  died  Nov.  9,  1915.  Retroperitoneal 
metastasis  from  malignant  tumor  of  the  testis;  extension  through 
the  lumbar  and  thoracic  vertebra;  compression  of  spinal  cord; 
autopsy. 

The  patient  complained  of  pain  in  the  leg  and  back.  Three 
years  before  admission,  there  had  occurred  a  slight  injury  to  the 
left  testis  which  soon  began  to  increase  a  little  in  size.  One  year 
before  admission  the  rate  of  growth  became  more  rapid  until,  in 
Nov.,  1914,  there  was  a  tumor  as  large  as  a  cantaloupe.  This  was 
removed  in  the  Urological  Department  of  The  Johns  Hopkins 
Hospital.  There  had  been  a  loss  of  50  pounds  in  weight. 

(On  investigation,  it  was  learned  that  retroperitoneal  metas- 
tases  had  been  recognized  at  the  time  of  operation  and  had  been 
considered  too  extensive  to  justify  a  radical  procedure.) 

The  present  illness  had  begun  in  the  summer  of  1914  with  pain 
in  the  lumbar  region.  This  had  become  worse  after  the  operation, 
and  had  soon  appeared  in  the  left  leg,  and  after  several  weeks  in 
the  right  leg  also.  The  legs  had  then  become  progressively  weaker 
and  for  3  weeks  before  admission  the  patient  had  been  quite 
unable  to  walk.  Parsesthesias  in  both  legs,  slight  swelling  of  the 
feet,  some  sphincter  disturbance  and  loss  of  libido  and  potentia 
had  been  noted  for  several  weeks. 

Physical  examination  showed  an  emaciated  man  evidently  in 
considerable  pain,  which  was  increased  on  any  attempt  to  move. 
The  patient  lay  constantly  in  a  semi-recumbent  position  which 
made  examination  of  the  abdomen  somewhat  difficult.  There 
was  fairly  marked  rigidity  of  the  abdominal  muscles,  slight 
diffuse  tenderness  and  a  hard,  palpable  mass  in  the  left  hypo- 
chondrium.  This  mass  caused  a  bulging  of  the  lower  thoracic  wall 
on  the  left  side  which  was  especially  well  seen  in  the  back.  There 
was  both  scoliosis  and  kyphosis  of  the  lumbar  spine  with  the 
convexity  to  the  left  and  the  apex  at  the  2d  lumbar  spine.  There 
was  also  a  definite  gibbus,  of  which  the  second  lumbar  spine 
formed  the  most  prominent  point.  Tenderness  over  the  1st,  2d 
and  3d  lumbar  spines  was  present. 

The  left  testicle  was  missing  and  near  the  operative  scar  in 
the  left  inguinal  region  there  was  a  small  nodule  about  the  size 
of  an  olive. 

Bilateral  foot-drop  was  evident;  very  little  voluntary  move¬ 
ment  was  possible  in  the  left  leg,  and  the  right  leg  was  very  weak. 
Atrophy  was  not  marked  and  there  were  no  fibrillary  tremors. 
The  knee-jerk  was  absent  on  the  left,  very  sluggish  on  the  right; 
ankle-jerks  were  not  elicited.  There  was  no  response  to  plantar 
stimulation.  The  abdominal,  cremasteric  and  anal  reflexes  and 
the  deep  reflexes  of  the  upper  extremities  were  present  and  equal. 
There  was  marked  impairment  of  epicritic  sensation  over  the 
dorsum  of  both  feet  and  a  zone  of  hyperaesthesia  pointing  to  the 
12th  thoracic  segment. 

Lumbar  puncture.  The  fluid  was  under  very  low  pressure: 
Four  cubic  centimeters  were  obtained,  of  a  pale  yellow  color.  A 
thin  web-like  clot  formed  after  standing  for  12  hours;  the  globulin 
reactions  were  strongly  positive;  the  guaiac  and  spectroscopic  tests 
were  negative.  Microscopically ,  there  were  3  lymphocytes  to  the 
cubic  millimeter.  There  were  many  doubly  refractile  droplets 
staining  with  Sudan  III. 

Three  weeks  later,  when  the  symptoms  of  compression  were 
much  further  advanced,  another  puncture  was  done.  This  fluid 
was  water  clear,  under  very  low  pressure,  and  contained  12  cells 


per  cmm.  The  Ross-Jones  and  Pandy  reactions  were  faintly  posi¬ 
tive.  No  droplets  were  found  like  those  seen  in  the  first  specimen, 
nor  were  any  abnormal  cells  discovered. 

The  blood,  urine  and  stools  were  not  significantly  abnormal; 
phthalein  excretion  42%  in  2  hours;  Calmette  1%  negative;  Was- 
sermann  negative.  During  the  month  in  the  hospital,  the  mass 
increased  rapidly  in  size;  the  edema  of  the  legs  increased,  fluid 
collected  in  the  knee-joints  and  in  the  abdominal  wall;  the 
paralysis  of  the  legs  became  complete  and  3  weeks  after  admission 
the  whole  body  below  the  level  of  the  xiphoid  was  completely 
anesthetic.  One  week  later,  the  anaesthesia  reached  the  level  of 
the  nipples.  The  temperature  was  irregularly  intermittent,  often 
reaching  103°  F.  Death  occurred  on  Nov.  9,  1915. 

Autopsy  No.  652.  Anatomical  diagnosis.  Primary:  Operation, 
removal  of  malignant  tumor  of  testis:  metastasis  to  retroperi¬ 
toneal  lymph  nodes  with  extension  to  bodies  of  lumbar  and  lower 
thoracic  vertebrae;  extension  into  spinal  canal  with  compression 
of  cord;  infiltration  of  nerve  roots  of  cauda  equina;  invasion  of 
left  renal  pelvis;  hydronephrosis  and  atrophy;  extension  into 
vena  cava  with  propagated  thrombus  distal  to  tumor  mass;  com¬ 
pression  of  abdominal  aorta. 

Subsidiary :  Chronic  bronchitis;  organizing  bronchopneumonia; 
decubitus  ulcer. 

Case  4. — G.  H.,  white  man,  age  57,  admitted  to  the  City  Hospital, 
Sept.  6,  1016;  transferred  to  the  Surgical  Service  Sept.  8;  died 
Oct.  9,  1916.  Fracture  of  spine  in  lower  thoracic  region  with 
marked  displacement :  flaccid  paraplegia. 

The  patient  complained  of  “  loss  of  the  use  of  the  body  below 
the  pit  of  the  stomach.”  The  family  and  past  histories  were 
negative.  The  present  illness  had  begun  with  a  fall  from  a  wagon 
8  days  before  admission.  He  had  fallen  on  his  back,  and  could 
not  get  up,  had  soon  become  unconscious  and  had  been  carried  to 
his  home.  Examination  showed  a  well  nourished  man  in  no  acute 
pain.  The  abdomen  was  symmetrical,  with  distended,  tortuous 
veins  on  the  left  side,  tenderness  on  pressure  in  both  upper  quad¬ 
rants,  a  palpable  liver  and  a  distended  bladder.  There  was  a  sharp 
kyphosis  at  the  level  of  the  12th  thoracic  vertebra  with  a  corres¬ 
pondingly  marked  depression  just  below  this  point.  The  cervical 
and  dorsal  vertebrae  showed  perfect  alignment,  and  from  the  2d 
lumbar  downward  the  vertebrae  had  preserved  their  normal  inter¬ 
relationships.  The  axes  of  the  two  portions,  however,  were  not 
the  same;  the  upper  end  of  the  lumbosacral  portion  was  displaced 
markedly  to  the  right.  There  was  incontinence  of  urine  and 
feces;  the  lower  extremities  were  completely  paralyzed  with 
absence  of  deep  reflexes,  no  response  to  plantar  stimulation,  and 
complete  anaesthesia  below  the  level  corresponding  to  the  9th 
thoracic  segment. 

Lumbar  puncture  between  the  3d  and  Ifth  lumbar  spines  gave  a 
clear,  amber  fluid  under  somewhat  decreased  pressure.  The 
globulin  reactions  were  very  strongly  positive:  there  was  no 
coagulation.  The  guaiac  reaction  was  positive  and  the  spectro¬ 
scope  showed  the  absorption  bands  of  oxyhemoglobin.  There  were 
no  red  blood  cells,  but  16  mononuclears  per  cubic  millimeter. 
The  Wassermann  tests  on  the  blood  serum  and  fluid  were  nega¬ 
tive. 

The  patient  lived  for  several  weeks  and  died  Oct.  9,  1915.  At 
autopsy,  the  only  significant  lesions  were  fracture  of  the  11th 
thoracic  vertebra  with  marked  displacement  and  complete  destruc¬ 
tion  of  the  spinal  cord  at  this  level. 

We  have  reported  in  some  detail  4  cases  that  showed  the 
so-called  Froin’s  syndrome  in  the  cerebrospinal  fluid,  2  cases 
of  neoplasm  of  the  cord  or  its  membranes,  1  of  a  secondary 
tumor  involving  the  vertebras  and  spinal  canal,  and  1  of  trau¬ 
matic  fracture  of  the  vertebral  column  with  displacement  in 
the  lower  thoracic  region.  The  duration  of  disease  in  the 
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different  cases  varied  greatly,  9  years  in  1,  1  year  in  another, 

6  months  in  another  and  1  month  in  the  last  case. 

The  fluids  were  essentially  similar  with  minor  variations, 
and  were  characterized  particularly  by  clear  transparency, 
yellow  color,  strong  globulin  reactions  and  low  pressure. 
Spontaneous  coagulation  occurred  in  all  except  Case  4,  either 
immediately  or  after  standing  a  short  while.  There  was  an 
increased  cell  count  in  Case  2,  but  in  none  of  the  others.  Case  4 
was  complicated  by  the  hemorrhage  which  necessarily  occurred 
with  so  much  displacement  of  the  vertebrae  and  the  conse¬ 
quent  laceration  of  the  cord  and  its  meninges,  but  in  the  other 
3  cases  tests  for  hemoglobin  derivatives  were  negative.  The 
occurrence  of  the  doubly  retractile  droplets  of  myelin  seems 
to  be  very  unusual.  The  only  similar  observations  of  which 
we  know  are  those  of  Kronig,26  who  found  myelin  droplets 
and  larger  fragments  of  tissue  in  the  fluid  from  cases  with 
areas  of  cerebral  softening  that  had  ruptured  into  the  sub¬ 
arachnoid  space.  Degenerating  tumor  cells  have  been  de¬ 
scribed  a  number  of  times  and  cholesterin  crystals26  at  least 
once.  The  oily  character  of  the  fluid  in  our  first  case  was 
evident  on  gross  inspection  and  the  droplets  formed  a  striking 
part  of  the  microscopic  picture.  Tumor  cells  were  observed  in 
none  of  our  cases. 

It  cannot  be  said  that  the  character  of  the  fluid  was  a  neces¬ 
sary  factor  in  the  diagnosis  of  any  of  our  cases.  But,  as  a 
matter  of  fact,  our  first  patient  had  been  set  aside  as  the  victim 
of  a  system  disease,  for  which  little  could  be  done ;  and  it  was 
the  unusual  spinal  fluid  which  reawakened ,  our  interest  and 
led  to  the  correct  diagnosis,  which  should  have  been  made 
without  the  assistance  of  the  fluid. 

The  4  cases  show  well  the  anatomical  basis  for  the  forma¬ 
tion  of  such  fluids  as  well  as  some  of  the  different  pathological 
processes  by  which  it  may  be  brought  about.  In  2  cases,  there 
were  intradural  extramedullary  tumors  which  completely 
filled  the  subarachnoid  space  and  effectually  shut  off  the  spinal 
fluid  below  the  lesion.  In  Case  3,  a  metastatic  extradural 
tumor  brought  about  the  same  result,  and  in  the  fourth  in¬ 
stance  the  fracture  with  very  marked  lateral  displacement  in 
the  lower  thoracic  region  severed  all  communication  between 
the  two  portions  of  the  subarachnoid  space.  In  addition,  the 
presence  of  vascular  tumors  within  the  dura  in  2  cases  doubt¬ 
less  facilitated  exchanges  between  intravascular  and  sub¬ 
arachnoid  fluids.  In  the  traumatic  case,  dissolved  hemoglobin 
doubtless  contributed  to  the  color  of  the  fluid  and,  in  our 
opinion,  accounted  for  its  darker  tint.  The  globulin,  however, 
was  increased  to  a  much  greater  extent  than  the  amount  of 
blood  alone  would  explain. 

In  our  review  of  some  100  cases  from  the  literature  we  find 
that  almost  all  that  have  been  sufficiently  studied  anatomically 
at  operation  or  autopsy  have  shown  this  obstruction  in  the 
subarachnoid  space.  Tuberculous  spondylitis/  10  22  intradural 
tuberculous  granuloma/3  extensive  adhesions  between  cord, 
arachnoid  and  dura  in  cases  of  meningo-myelitis/  and  gumma 
of  the  meninges/2  are  some  of  the  other  lesions  responsible  for 
such  obstructions.  Mestrezat6  insists  that  the  main  determi-  ! 


nants  are  the  isolation  of  the  lumbar  cul-de-sac  and  vascular 
alterations  within  its  walls. 

There  are  some  exceptions  which  are  difficult  or  impossible 
to  explain  on  the  basis  of  compression  and  obstruction,  but 
they  usually  show  variations  from  the  complete  syndrome  in 
the  absence  of  spontaneous  coagulation  or  of  increased  globulin 
or  of  both.  A  brief  discussion  of  these  cases  follows : 

1.  Siemerling’s  8  case  of  gliosis  spinalis  with  syringomyelia 
is  an  apparent  rather  than  a  real  exception,  since  the  gliosis  in 
the  cervical  region  was  really  an  intramedullary  tumor  of 
unusual  dimensions  and  probably  large  enough  to  obstruct  the 
subarachnoid  space. 

2.  Schnitzler’s  7  case  of  myelitis  funicularis  is  more  difficult 
to  understand.  At  autopsy,  besides  the  myelitis,  only  a  deep 
scar  was  foimd  in  the  lumbar  region,  the  cause  of  which  was 
not  determined.  The  fluid  was  described  as  in  small  quantity, 
and  intense  lemon  yellow  in  color;  globulin  was  present,  the 
lymphocytes  were  increased,  but  there  was  no  coagulation,  and 
tests  for  blood  were  negative. 

3.  Kennedy  and  Elsberg17  describe  a  fluid  “  of  light  yellow 
color;  globulin  present,  lymphocytes  increased,  20  cells  to  the 
cubic  millimeter  ”  in  one  of  their  5  cases  of  a  peculiar  disease 
of  the  cauda  equina,  in  which  the  nerve  roots  wTere  swollen, 
congested  and  a  bluish-red  color.  They  make  no  mention  of 
coagulation  or  of  tests  for  hemoglobin  derivatives.  This 
should  probably  be  included  among  the  cases  in  our  fifth 
exception. 

4.  Three  cases 1 10  are  described  as  clinically  resembling 
Landry’s  paralysis.  One  27  of  the  patients  recovered  •  after  3 
months.  No  autopsies  were  held  in  the  other  cases. 

5.  Finally  there  is  a  larger  group  of  8  or  9  cases,21 28  usually 
of  brain  tumors  in  contact  with  the  meninges  or  ependyma  of 
the  ventricles,  in  which  the  yellow  color  and  other  abnormalities 
in  the  fluid  may  be  explained  by  repeated,  small  hemorrhages 
into  the  subarachnoid  space.  Spontaneous  coagulation  is 
usually  lacking,  the  globulin  is  small  in  amount,  the  pressure 
is  normal  or  increased,  and  there  are  crenated  red  blood  cells 
or  positive  tests  for  hemoglobin.  Such  fluids  may  be  perfectly 
clear  or  slightly  turbid.  These  features  with  the  clinical  data 
usually  distinguish  such  cases  sufficiently.  This  type  of  fluid 
is  probably  more  common  than  the  number  of  published  reports 
would  indicate. 

As  examples  of  this  type,  the  following  cases  are  reported 
briefly : 

Case  5. — K.  N.,  white  woman,  age  37,  admitted  to  City  Hospital, 
March  23,  1916;  discharged  April  1,  1916 ;  admitted  to  the  Uni¬ 
versity  of  Maryland  Hospital,  Sept.  8,  1916,  and  died  Oct.  5,  1916. 
Autopsy.  Endothelioma  of  dura,  left  middle  fossa. 

The  patient  complained  of  severe  headaches  on  the  left  side  of 
the  head  and  face  which  had  been  present  for  a  year  and  were 
becoming  more  frequent  and  more  severe. 

The  general  physical  examination  was  negative  except  for 
emaciation.  The  eye-grounds  and  paranasal  sinuses  were  normal. 
On  neurological  examination,  there  was  found  paresis  of  the  left 
abducens,  causing  an  internal  strabismus.  The  left  visual  field 
was  slightly  smaller  than  the  right,  and  there  was  interlacing  of 
the  color  fields.  The  deep  reflexes  were  slightly  increased.  The 
Wassermann  test  for  the  blood  serum  was  negative  and  the  spinal 
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fluid  was  normal.  The  urine  and  blood  pressure  were  normal. 
There  was  a  slight  secondary  anaemia. 

The  patient  left  the  hospital  unimproved  and  came  under  obser¬ 
vation  again  at  the  University  Hospital  on  Sept.  8.  Her  general 
condition  was  worse,  the  headaches  were  constant,  the  abducens 
paralysis  was  complete.  The  veins  of  the  left  retina  were  some¬ 
what  larger  and  more  tortuous  than  those  of  the  right.  Examina¬ 
tion  of  the  other  cranial  nerves  was  not  altogether  satisfactory 
owing  to  the  patient’s  lack  of  cooperation.  No  other  definite 
abnormalities  were  discovered  and  the  general  examination  re¬ 
vealed  nothing  significant. 

On  lumbar  puncture  soon  after  admission,  the  cerebrospinal 
fluid  teas  clear,  of  a  light  lemon  color,  under  normal  pressure,  did 
not  clot,  gave  negative  globulin  tests  and  contained  4  cells  per 
cubic  millimeter.  The  Wassermann  test  was  negative,  as  it  was 
repeatedly  in  the  blood  serum. 

A  second  puncture,  one  week  later,  showed  a  fluid  of  faint  yel¬ 
lowish  tinge,  clear,  with  a  very  faintly  positive  globulin  test.  It 
did  not  clot.  Microscopically  there  were  a  few,  old  crenated  red 
blood  cells,  but  the  guaiac  reaction  was  negative. 

At  a  third  puncture  the  fluid  was  normal. 

The  patient  died  on  Oct.  5,  1916. 

At  autopsy,  the  only  significant  lesion  was  a  dural  endothelioma 
at  the  base  of  the  brain  in  the  left  middle  cranial  fossa. 

We  are  indebted  to  Dr.  Gordon  Wilson  for  the  privilege  of  using 
the  records  from  the  University  Hospital. 

Dr.  W.  T.  Longscope  sent  ns  full  records  of  the  following 
case  which  was  observed  in  his  service  at  the  Presbyterian 
Hospital,  New  York,  and  which  through  his  courtesy  we 
report  in  abstract: 

Case  6. — B.  G.,  woman,  age  43,  admitted  to  the  Presbyterian 
Hospital,  N.  Y.,  Feb.  14,  1913.  Died  March  7,  1913.  Autopsy. 
Arteriosclerosis,  chronic  diffuse  nephritis,  arterial  hypertension, 
hemorrhages  into  the  lateral  ventricles. 

The  history  was  a  typical  one  for  a  case  of  this  type.  The 
patient  had  been  treated  several  times  during  the  preceding  7 
years  for  similar  attacks. 

Two  months  before  admission  she  “  took  cold,”  had  severe 
headaches,  prostration,  dyspnoea,  anorexia  and  vomiting.  The 
chief  complaint  was  of  headache. 

On  examination,  the  patient  was  a  large  woman  with  moderate 
dyspnoea;  slight  cyanosis;  large,  thick-walled  peripheral  arteries; 
blood  pressure  210  mm.  systolic  and  140  diastolic;  neuroretinitis; 
urine  of  small  quantity,  high  specific  gravity,  a  trace  of  albumin, 
a  few  R.  B.  C.,  no  casts,  moderately  reduced  phthalein.  The 
intense  headaches  persisted  in  spite  of  venesections,  hot  packs 
and  sodium  nitrite. 

On  Feb.  22,  a  lumbar  puncture  with  removal  of  20  cc.  gave  much 
relief  from  headache. 

The  fluid  was  clear,  yellow,  did  not  coagulate,  gave  a  positive 
globulin  test  and  faint  blood  reaction.  The  Wassermann  was 
negative.  There  were  2  cells  per  cubic  millimeter. 

On  Feb.  26,  the  spinal  fluid  was  again  yellow  with  a  marked 
blood  reaction  by  the  guaiac  test  but  no  absorption  bands  in  the 
spectrum. 

After  9  days  of  comparative  comfort,  sudden  coma  occurred 
with  muscular  twitching  and  stertorous  breathing,  and  flaccid 
paralysis  of  the  left  arm  and  leg. 

By  phlebotomy,  300  cc.  of  blood  were  removed,  on  which  the 
following  chemical  determinations  were  made:  urea,  0.020;  NaCl, 
0.97;  sugar,  0.295%.  The  urine  from  this  period  was  140  cc.  in 
quantity  and  contained  0.6%  sugar  or  0.84  grams. 

Lumbar  puncture  gave  15  cc.  of  freshly  bloody  spinal  fluid 
under  some  pressure. 

Death  occurred  about  12  hours  after  the  onset  of  coma. 


Autopsy  diagnosis:  Chronic  diffuse  nephritis  (early  arterio¬ 
sclerotic  kidney) ;  cardiac  hypertrophy;  chronic  interstitial 
myocarditis  (early) ;  cerebral  hemorrhage  into  right  ventricle, 
fresh;  cerebral  hemorrhage  into  left  ventricle,  old;  pulmonary 
edema;  bronchopneumonia  (early);  chronic  interstitial  pancre¬ 
atitis  (focal  sclerosis  with  involvement  of  Islands  of  Langerhans) ; 
chronic  passive  congestion  of  viscera;  fibromyoma  of  uterus; 
cystic  ovary. 

In  regard  to  the  source  of  the  xanthochromia,  we  do  not  con¬ 
sider  it  necessary  to  presuppose  minute  hemorrhages  into  the 
meninges  and  subarachnoid  space  to  explain  the  coloration  of 
fluids  in  which  no  red  cells  can  be  found,  in  which  the  most 
delicate  chemical  tests  for  hemoglobin  .derivatives  are  negative 
and  no  bands  appear  in  the  spectrum.  From  the  large  amounts 
of  globulin  and  fibrinogen  present  it  is  evident  that  consider¬ 
able  transudation  of  blood  plasma  must  have  occurred  ;  and  the 
normal  plasma  pigments  somewhat  concentrated  in  the  thermo¬ 
stat  at  37°  C.  for  several  days  more  nearly  approach  in  color  the 
bright  yellow  of  these  fluids  than  do  dilute  preparations  of 
hemoglobin  similarly  treated.  In  our  experience,  the  spinal 
fluids  that  definitely  contain  hemoglobin  are  somewhat  darker, 
and  have  rather  an  amber  tint,  whereas  those  giving  negative 
tests  for  hemoglobin  are  of  a  lighter  buff  yellow  color. 

Considered  from  the  standpoint  of  clinical  value,  all  types  of 
yellow  spinal  fluid  are  indicative  of  organic  nervous  disease, 
and  there  are  one  or  two  cases  on  record  in  which  this  feature 
was  the  determining  factor  in  making  that  diagnosis.  The 
hemoglobin-containing  fluid  may  conceivably  be  of  value, 
otherwise,  in  localizing  a  cerebral  lesion  in  relation  either  with 
the  meninges  or  ventricles.  The  very  general  fear  of  lumbar 
puncture  in  cases  with  signs  of  brain  tumor  puts  a  very  definite 
limitation  on  the  value  of  spinal  fluid  examination  in  general 
in  such  cases. 

In  regard  to  the  Froin  compression  syndrome  we  have  re¬ 
marked  above  that  it  was  of  direct  importance  in  enabling  us 
to  arrive  at  the  correct  diagnosis  in  our  first  case.  No  less  an 
authority  than  Oppenheim  11  has  reported  2  cases  in  which  this 
finding  at  lumbar  puncture  clinched  the  diagnosis  of  spinal 
cord  tumor,  for  which  without  this  finding  there  was  insuf¬ 
ficient  evidence.  “  After  all,”  he  says,  “  it  is  no  certain  indi¬ 
cation  of  a  cord-compressing  tumor  but  it  makes  this  opinion 
very  probable.  It  has  given  this  diagnosis  a  firm  prop  in 
our  cases.” 

Raven,10  one  of  Nonne’s  pupils,  who  has  made  especial  study 
of  the  possible  value  of  spinal  fluid  examinations  in  compres¬ 
sion  of  the  cord,  accepts  this  syndrome  as  evidence  of  com¬ 
pression  and  very  justly  states  that  it  tells  nothing  concerning 
the  nature  or  the  site  of  the  lesion.  Notwithstanding  these 
limitations  which  must  be  accepted,  a  glance  at  the  statistics 
of  published  cases  shows  that  of  65  cases  in  which  the  diagnosis 
was  confirmed  by  operation,  autopsy,  or  otherwise  beyond 
doubt,  about  70  per  cent  were  cases  of  tumor  of  the  spinal  cord 
or  of  the  vertebrae.  Other  lesions  less  frequently  found  have 
been  enumerated  above. 

Of  71  cases,  in  which  mention  is  made  of  cellular  reaction, 
there  was  an  increased  cell  count  in  38  and  a  normal  count  in 
33.  It  is  generally  held  that  the  cellular  increase  indicates 
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some  reaction  on  the  part  of  the  meninges,  and  many  authors 
offer  the  cellular  content  of  the  fluid  as  a  criterion  for  the 
differentiation  between  tumors  (without  cells)  and  adhesive 
inflammatory  processes  (with  cells).  We  believe  that  this 
factor  has  no  very  distinct  differential  value,  as  witness  Case  2 
of  our  report  and  the  fact  that  of  51  tumors  the  cells  are 
reported  increased  in  17,  not  increased  in  23  and  not  mentioned 
in  11. 

Of  52  cases,  in  which  the  location  of  the  lesion  was  made 
clear  in  the  reports,  5  were  multiple,  8  cervical,  16  thoracic 
and  23  lumbar. 

Nonne’s  syndrome,  the  presence  of  globulin  in  large  amount 
without  cell  increase  in  the  cerebrospinal  fluid,  apparently  has 
much  the  same  significance  as  the  syndrome  of  Froin.  Per¬ 
haps,  as  Hanes  23  suggests,  they  are  merely  different  stages  of 
the  same  process,  the  xanthochromia  appearing  late;  or,  as 
Honne 12  believes,  they  may  be  variants  due  to  the  presence  or 
absence  of  blood.  Against  Hanes’s  view  might  be  cited  our 
third  case  in  which  the  second  specimen  obtained  at  a  time 
when  the  symptoms  of  compression  were  much  further  ad¬ 
vanced  was  water  clear  and  almost  normal.  Again  Demole  22 
reports  a  case  in  which  during  the  single  puncture  the  first 
flow  of  yellow  fluid  quickly  changed  to  a  normal  one.  He 
interpreted  this  as  indicating  such  a  slight  grade  of  obstruc¬ 
tion  that  the  release  of  pressure  below  the  lesion  brought  about 
a  change  of  relationships  in  the  canal  and  permitted  the  flow 
of  fluid  to  be  re-established. 

Honne’ s  type  of  fluid  is  doubtless  of  more  frequent  occur¬ 
rence  with  compressive  lesions  than  are  xanthochromia  and 
coagulation,  but  it  is  not  entirely  beyond  suspicion.  Isolated 
globulin  increase  is  occasionally  found  in  other  conditions. 

SUMMARY. 

We  have  called  attention  to  the  clear,  yellow  spinal  fluids 
occasionally  observed  at  lumbar  puncture.  Our  remarks  are 
based  on  5  cases  observed  and  here  reported  and  an  analysis  of 
100  cases  from  the  literature. 

The  fluids  may  be  divided  into  two  main  groups. 

1.  Those  in  which  the  color  is  due  to  dissolved  hemoglobin 
or  its  derivatives,  and  which  as  a  rule  do  not  coagulate  spon¬ 
taneously  and  contain  only  a  small  amount  of  globulin.  Such 
fluids  usually  are  associated  with  brain  tumors  in  contact  with 
the  meninges  or  ventricles. 

2.  The  larger  and  more  important  group  comprises  those 
cases  showing  the  so-called  Froin’s  syndrome,  in  which  the 
fluid  is  transparently  clear,  yellow,  coagulates  spontaneously, 
contains  large  amounts  of  globulin,  may  or  may  not  show  pleo¬ 
cytosis,  and  gives  no  positive  tests  for  hemoglobin. 

This  is  a  “  compression  syndrome,”  its  main  determinants 
being  the  isolation  of  a  lumbar  cul-de-sac,  in  which  the  spinal 
fluid  stagnates,  and  probably  some  vascular  changes  within  its 
walls. 

Clinically,  with  negative  X-ray  of  the  vertebral  column,  it  is 
strongly  suggestive  of  a  tumor  of  the  spinal  cord,  although  it 
may  also  be  associated  with  intradural  inflammatory  processes. 
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MULTIPLE  SPONTANEOUS  INTRACEREBRAL  HEMORRHAGES. 

A  CONTRIBUTION  TO  THE  PATHOLOGY  OF  APOPLEXY. 

By  Phyllis  Greenacre, 

Resident  House  Officer,  Henry  Phipps  Psychiatric  Clinic,  The  Johns  Hopkins  Hospital. 

( From  the  Cook  County  Hospital  and  the  Pathological  Laboratory  of  Rush  Medical  College.) 


Out  of  128  cases  of  intracerebral  hemorrhage  in  24  (about 
18  per  cent)  the  brain  showed  discrete  multiple  hemorrhages, 
none  of  them  being  traumatic.  The  brains  were  examined 
because  the  cause  of  the  coma  was  in  doubt,1  and  trauma  had 
to  be  excluded.  Except  two  who  died  on  the  way  to  the  hos¬ 
pital  and  four  who  died  in  the  House  of  Correction,  the  patients 
were  all  cared  for  in  the  Cook  County  Hospital. 

Plurality  of  hemorrhages,  the  feature  leading  to  this  report, 
was  represented  in  three  brains  by  three  distinct  sites  of 
hemorrhage,  and  in  the  remaining  21  by  two.  The  combina¬ 
tion  of  one  hemorrhage  into  the  internal  capsule  or  basal 
ganglia  and  one  into  the  pons  was  most  frequent,  occurring  in 
15  brains  (63  per  cent).  (See  diagram  of  the  cerebral  circu¬ 
lation,  circles  A  and  B .)  Of  the  seven  brains  (32  per  cent)  in 
which  both  hemorrhages  were  into  the  cerebral  hemispheres, 
five  presented  bilateral  symmetrical  hemorrhages  implicating 
both  internal  capsules  or  basal  ganglia.  One  brain  contained 
hemorrhages  into  the  cerebrum  and  the  cerebellum,  and  one 
hemorrhages  into  the  cerebellum  and  pons.  In  one  brain  only 
did  the  pontine  hemorrhage  appear  to  be  primary,  a  single 
large  clot  in  the  center  of  the  pons  being  associated  with 
multiple  punctate  hemorrhages  in  the  left  internal  capsule. 

The  appearance  of  the  pontine  lesions  varied  greatly.  In 
eight  brains  they  were  numerous  and  small,  scattered  irregu¬ 
larly  throughout  the  pontine  substance.  In  seven  brains, 
moderately  large  hemorrhages  occupied  the  center  of  the  pons, 
filling  the  fourth  ventricle  and  surrounding  tissue. 

The  brain  receives  its  blood  supply  from  two  sources,  the 
carotids  and  the  vertebrals  which  anastomose  forming  a  circle 
or  hexagon  at  the  base  of  the  brain  beyond  which  the  arteries 
are  practically  terminal.  The  carotids  have  a  more  direct 
route  from  the  aorta  than  the  vertebrals,  being  straighter  and 
actually  shorter.  Further,  “  the  diminution  in  size,”  accord¬ 
ing  to  Tooth,2  “  is  very  much  more  gradual  in  the  vertebral 
than  in  the  carotid,  possibly  explaining  the  lesser  liability  of 

1 A  Consideration  of  the  Relative  Frequency  of  Various  Forms  of 
Coma,  with  Especial  Reference  to  Uremia.  Wayne  W.  Bissell 
and  E.  R.  LeCount,  J.  Am.  M.  Ass.,  1915,  LXIV,  1041-1045. 

2  Cerebral  Hemorrhage.  H.  H.  Tooth.  Allbutt  and  Rolleston’s 

System  of  Medicine,  VIII,  307:  Distribution  of  Encephalic  Hemor¬ 
rhages.  S.  W.  D.  Ludlum.  J.  Nerv.  and  Ment.  Diseases,  1909, 
XXXVI,  705. 


the  former  to  atheroma  and  rupture.  The  part  of  the  brain 
requiring  the  greatest  blood  supply  is  the  outside.  There¬ 
fore,  the  main  divisions  of  the  great  vessels  are  distributed  over 
the  cortex  by  gradual  dichotomous  division  comparable  to  the 
usual  division  of  arteries  throughout  the  body.  Owing  to  this, 
hemorrhage  is  less  common  in  these  than  in  the  internal  ones. 
The  vessels  of  internal  distribution  come  off  nearly  at  right- 
angles  from  the  main  trunk.  This  means  greater  friction. 
The  vessels  are  small,  have  a  short  course,  and  are  practically 
terminal.  Pressure  in  them  is  not  much  less  than  in  the 
carotids.”  For  these  reasons,  hemorrhage  is  more  frequent 
from  the  branches  of  the  middle  cerebrals  supplying  the  in¬ 
ternal  capsule  and  basal  ganglia  than  from  the  other  cerebral 
arteries. 

Following  any  intracranial  hemorrhage  there  is,  as  in  any 
case  of  brain  compression,  a  rise  in  blood  pressure  and  second¬ 
arily  a  slowing  of  the  pulse,  due  to  stimulation  of  the  vaso¬ 
motor  and  vagus  centers  respectively.3  This  means  that  there 
is  re-established  within  the  arteries  a  degree  of  tension  in 
excess  of  the  intracranial  tension,  which  has  itself  been  raised 
at  the  time  of  hemorrhage,  owing  to  the  pouring  out  of  blood 
into  a  practically  closed  cavity.  The  result  is  an  actual  in¬ 
crease  both  in  intracranial  tension  and  intra-arterial  pres¬ 
sure,  which  no  doubt  brings  about  the  rupture  of  and  hemor¬ 
rhage  from  other  cerebral  arteries  already  weakened  by  disease. 
Undoubtedly  this  is  the  origin  of  the  hemorrhage  from  the 
corresponding  branches  of  the  middle  cerebral  artery  of  the 
opposite  side  occurring  in  cases  of  primary  internal  capsule 
hemorrhage ;  the  anatomical  factors  on  the  two  sides  are 
approximately  the  same ;  the  intra-arterial  pressure  is  actually 
increased,  and  the  disease  of  the  vessel  wall  appears  as  the 
variable  factor.  That  such  changes  in  blood  pressure  are  not 
the  sole  factors  determining  the  production  of  secondary 
pontine  hemorrhages  appears  probable  in  view  of  the  rare 
occurrence  of  similar  pontine  hemorrhages  in  other  conditions 
of  brain  compression,  as  in  brain  tumor  or  in  extradural 
hemorrhage,  where  the  mass  of  extravasated  blood  may  reach 

3  Compression  of  the  Brain.  E.  von  Bergmann  in  v.  Bergmann’s 
System  of  Medicine.  New  York,  1904,  I,  192:  The  Blood  Pressure 
Relation  of  Acute  Cerebral  Compression,  Illustrated  by  Cases  of 
Intracranial  Hemorrhage.  H.  Cushing.  Am.  J.  Med.  Sc.,  1903, 
CXXV,  1017. 
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a  considerable  size.  Some  support  for  this  view  was  obtained 
from  an  examination  of  the  records  4  and  charts  of  five  brain 
tumors  with  cerebral  arteriosclerosis,  and  of  three  cases  of 
spontaneous  meningeal  hemorrhage  with  arteriosclerosis;  in 
none  was  there  any  pontine  hemorrhage. 


terminal,  resembling  in  these  respects  the  branches  of  the 
middle  cerebral  artery  so  frequently  the  site  of  primary  hemor¬ 
rhage.  The  generalized  increase  in  blood  pressure  following 
deep  intracerebral  hemorrhage  obviously  must  occur  in  the 
intrapontine  arteries  as  well  as  elsewhere,  and  continue  even 


Part  of  marginal  convolution ;  superior 
and  middle  frontal  convolutions;  upper 
part  of  ascending  frontal  convolution. 

Corpus  callosum;  gyrus fornicatus;  inner 
surface  of  first  frontal  convolution; 
upper  part  of  asc.  frontal  convolution. 


Lobus  quadrat  us  and  adjacent  outer 
surface  of  hemisphere. 


Third  front,  convolution;  outer 
part  of  orbital  surface  of 
ontal  lobe. 


ulsc.  front,  convolution. 


Asc.  parietal  convolution;  lower 
part  of  sup. parietal  convolution. 


Supramarginal  gyrus;  first  temp, 
convolution;  part  of  second  temp, 
convolution;  angular  gyrus. 


Uncinate  gyrus. 


Ext.  occip.  convolution; 

Post.  Lat. 

third  temp,  convolution. 

Ganglionic. 

y/  Post.  Temp. 

Inner  and  outer  surfaces 
of  occipital  lobe. 


Sup.  surface  of  cerebellum. 


Ant.  border  of  inf.  surface 
of  cerebellum. 


W> 

CO 
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Post.  Inf.  Cerebellar. 


Inf.  surface  of  cerebellum. 


Diagram  of  the  Blood  Supply  of  tile  Brain,  a  Modification  of  That  in  Fursac  and 
Rosanoff’s  Manual  of  Psychiatry  (Baltimore,  1911,  p.  339).  The  Regions  A  and 
B  are  the  Most  Frequent  Sites  of  Spontaneous  Hemorrhage. 


Now,  as  for  this  most  frequent  combination,  pontine  and 
deep-seated  cerebral  hemorrhages,  it  will  be  remembered  that 
the  pontine  arteries  are  branches  of  the  basilar,  just  before  it 
divides  to  form  the  posterior  cerebral  arteries,  the  posterior 
components  of  the  circle  of  Willis  (see  diagram  of  the  cere¬ 
bral  circulation).  They  are  short,  small  branches,  given  off 
nearly  at  right  angles  from  a  large  trunk,  and  are  practically 


4  Records  of  post-mortem  examinations  in  the  Pathological 
Laboratory  of  Rush  Medical  College. 


after  the  primary  bleeding  has  been  checked  by  clotting  or 
local  pressure  or  both.  When  this  bleeding  has  occurred  from 
a  branch  of  the  middle  cerebral,  a  lessened  amount  of  blood  is 
sent  through  this  artery  and  its  subdivisions.  With  the  gen¬ 
eralized  increase  in  blood  pressure  referred  to,  and  the  absence 
of  any  adequate  factor  of  safety  to  lessen  the  amount  of  blood 
driven  with  this  increased  pressure  into  all  the  arteries  supply¬ 
ing  the  brain,  there  is  an  increased  strain  in  all  the  other 
branches  of  the  circle  of  Willis  and  perhaps  even  a  back-flow. 
The  site  of  the  greatest  strain  must  be  the  point  of  meeting  of 
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the  back-flow  and  the  normal  flow  into  the  posterior  cerebrals 
from  the  vertebrals  by  way  of  the  basilar  artery,  the  exact  loca¬ 
tion  depending  on  the  comparative  length  and  peripheral  fric¬ 
tion  of  the  two  channel  beds,  the  carotid  and  the  vertebral. 
Since  this  meeting  takes  place  in  the  posterior  part  of  the  sys¬ 
tem  owing  to  the  greater  length  and  more  circuitous  route  of 
the  vertebrals,  the  pressure  throughout  the  basilar  is  pre¬ 
sumably  increased  above  that  in  the  other  arteries,  and  its 
branches  are  subjected  to  unusual  strain.  It  is  probable  that 
the  pontine  arteries  suffer  more  frequently  than  the  cerebellar, 
since  the  latter  are  safeguarded  in  some  measure  by  their 
anastomoses,  their  greater  length  and  their  somewhat  greater 
size.  This  point  might,  in  future  material,  be  put  to  a  further 
test  by  comparing  the  cases  showing  ample  connecting  branches 
of  the  circle  of  Willis  and  those  with  narrow  or  obliterated 
connectives. 

Several  reports  of  multiple  spontaneous  cerebral  hemor¬ 
rhages  have  been  published.5  Most  of  them  are  descriptions  of 
single  brains  containing  numerous  hemorrhages  (2-28),  con¬ 
sidered  chiefly  as  interesting  curiosities. 

In  the  only  article  which  I  have  so  far  been  able  to  find, 
dealing  at  all  comprehensively  with  multiple  spontaneous 
hemorrhages,6  they  are  described  in  a  general  review  of  6 1 
cases  of  pontine  hemorrhage,  and  the  issues  are  confused  by 
failure  of  the  author  to  differentiate  clearly  between  spon¬ 
taneous  and  traumatic  hemorrhages.  Spontaneous  secondary 
pontine  hemorrhages  are  due,  according  to  Dr.  Attwater,  “  to  a 
general  increase  in  cerebral  blood  pressure  following  primary 
capsular  hemorrhages,  associated  with  a  degenerate  condition 
of  the  blood  vessels.”  In  support  of  this  explanation  he  offers 
a  single  case  of  pontine  hemorrhage  with  extradural  hemor¬ 
rhage  and  skull  fracture,  ignoring  the  probable  role  of  the 
obvious  trauma  in  the  production  of  the  pontine  lesion.  Trau¬ 
matic  pontine  hemorrhage,  on  the  other  hand,  is  produced,  in 
his  opinion,  “  by  a  local  disturbance  of  blood  pressure  in  the 
neighborhood  of  the  pons,  due  to  the  movement  of  the  brain 
and  intracranial  contents  backward  and  downward  toward  the 
foramen  magnum,  at  the  moment  of  impact  ” ;  a  theory 
strikingly  at  variance  with  the  generally  accepted  view  that 
these  hemorrhages  are  essentially  the  result  of  contusions  pro¬ 
duced  by  the  transmission  of  a  force  which  is  usually  sufficient 
to  fracture  the  base  of  the  skull.7  The  untenability  of  any 


5 1.  Sur  un  cerveau  polyhemorragique.  Anglade:  J.  de  med.  de 
Bordeaux,  1908,  XXXVIII,  570.  2.  Hemorragie  cerebrale  recente 

a  foyers  multiples.  A.  Souques,  N.  iconog.  de  la  Salpetriere,  1911, 
XXIV,  193.  3.  Double  Cerebral  Hemorrhage  in  a -Young  Man. 

A.  J.  Shinnie,  Brit.  M.  J.,  1912,  II,  780.  4.  Hemorragies  etendues 
et  multiples  des  hemispheres  cerebraux  et  du  corps  calleux.  P. 
Lereboullet,  Bull,  and  Mem.  Soc.  med.  des  hop.  de  Paris,  1910, 
XXX,  534.  5.  A  Brain  with  Three  Subsequent  Hemorrhages.  L. 

Freyburger.  Tr.  Path.  Soc.  Lond.,  1897,  XLIX,  36.  6.  Cerveau 

polyhemorragique.  Robert  Lafarge,  J.  de  med.  de  Bordeaux,  1910, 
XL,  420. 

0  Pontine  Hemorrhages.  H.  L.  Attwater,  Guy’s  Hosp.  Rep.,  1911, 
LXV,  339. 

7  Ueber  Hirnverletzungen  durch  stumpfe  Gewalt  und  ihre  Be- 

ziehungen.  O.  Tillman,  Arch.  f.  Klin.  Chir.,  1902,  LXVI,  750; 
Etudes  experimentales  et  cliniques  sur  les  traumatismes  cdre- 
braux.  H.  Duret,  Paris,  1878,  39. 


theory  of  traumatic  hemorrhage  by  local  increase  in  blood 
pressure,  is  apparent  in  view  of  the  great  pressure  (4-11  atmos¬ 
pheres,  or  16-44  times  the  normal  pressure),8  necessary  to 
rupture  a  normal  blood  vessel. 

Records  -of  15  cases  of  traumatic  pontine  hemorrhages  were 
examined  for  the  purposes  of  comparison.  Twelve  of  the  15 
(80  per  cent)  occurred  with  basal  skull  fracture  of  the  pos¬ 
terior  and  middle  fossae.  In  only  four  (28  per  cent)  was  there 
a  degree  of  arteriosclerosis  sufficient  to  be  detected  grossly,  in 
contrast  to  67  per  cent  of  the  group  of  secondary  spontaneous 
pontine  hemorrhages.  The  difference  in  appearance  between 
the  two  groups  is  best  shown  by  the  diagrams  of  representative 
cases  (Figs.  1  and  2) .  The  traumatic  hemorrhages  are  almost 
uniformly  punctate,  frequently  grouped  around  the  periphery 
of  the  pons,  and  connected  with  small  subpial  extravasations 
and  numerous  lacerations,  whereas  the  spontaneous  pontine 
hemorrhages  are  remarkably  free  from  such  obvious  con¬ 
tusions.  These  differences  are  frequently  of  great  medico¬ 
legal  importance. 

CONCLUSION. 

In  the  examination  of  an  adequate  number  of  brains  con¬ 
taining  multiple  spontaneous  hemorrhages,  pontine  hemor¬ 
rhage  was  found  secondary  to  extensive  hemorrhage  into  the 
internal  capsule  and  basal  ganglia  in  a  majority  of  cases.  The 
liability  of  the  pontine  arteries  to  secondary  rupture  is  due 
probably  to  their  anatomic  peculiarities  (in  that  they  are  short, 
small,  terminal  branches  given  off  nearly  at  right  angles  from 
a  large  trunk),  and  possibly  to  a  disturbance  of  blood  pressure 
in  the  circle  of  Willis  with  a  back-flow  into  the  posterior 
branches. 

EXPLANATION  OF  PLATE. 

- 

Fig.  1. — Traumatic  Intrapontine  Hemorrhages. — A  man,  aged 
50,  was  brought  to  the  hospital  in  coma  after  being  struck  by  an 
automobile.  He  died  an  hour  later  without  regaining  conscious¬ 
ness. 

Anatomic  Findings:  Traumatic  fracture 'of  skull,  20.9  cm.  in 
length,  beginning  in  the  right  temple  at  the  line  of  the  suture, 
going  down  into  the  middle  of  the  middle  fossa  to  the  right  optic 
foramen,  and  then  passing  across  to  the  posterior  plate  of  the 
ethmoid  bone;  lacerations  and  contusions  of  both  temporal  lobes; 
subdural  and  intraleptomeningeal  hemorrhage  (wt.  20  gm.)  in 
both  middle  fossae;  numerous  punctate  hemorrhages  in  the  pons; 
traumatic  hemorrhages  into  the  pericranial  tissues;  contusions 
and  lacerations  of  the  face,  left  forearm  and  left  popliteal  space. 
(This  chart  and  that  for  Fig.  2  were  made  by  sketching  with  a 
paraffin  pencil  the  outlines  on  glass  laid  on  the  brain  segments.) 

Fig.  2. — Spontaneous  Secondary  Intrapontine  Hemorrhage. — A 
man,  aged  60,  was  on  his  way  to  Cook  County  Hospital  for  treat¬ 
ment  when  he  suddenly  became  unconscious  on  the  car.  He  died 
within  30  minutes  after  reaching  the  hospital,  without  regaining 
consciousness. 

Anatomic  Findings:  Spontaneous  intracerebral  hemorrhage 
into  the  right  internal  capsule  and  basal  ganglia  (greatest  dimen¬ 
sions  10.5  cm.  anteroposteriorly;  6  cm.  laterally;  5  cm.  from 
above  downward);  intrapontine  hemorrhage  (2.5  cm.  x  1.5  cm. — 
greatest  diameters);  slight  hyperemia  of  the  leptomeninges; 
marked  sclerosis  of  the  basilar  artery;  fibrous  external  pachymen¬ 
ingitis. 


8  The  Blood  Flow.  Tigerstedt  and  Murlin.  A  Text-Book  of 
Human  Physiology.  New  York,  1906,  p.  198. 
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The  first  meeting  of  The  Johns  Hopkins  Medical  Society  for 
the  season  was  held  on  October  16,  with  Dr.  W.  S.  Thayer  in  the 
chair.  The  following  officers  were  elected  for  the  ensuing  year: 
Dr.  W.  W.  Ford,  president,  and  Dr.  C.  G.  Guthrie,  secretary. 

1.  Exhibition  of  Cases:  Cases  1,  2  and  3.  Dr.  Dandy. 

Cask  1  (Dr.  Dandy). — This  is  a  woman  who  had  a  cerebello¬ 
pontine  tumor  which  I  operated  upon  a  month  ago  in  Dr.  Heuer’s 
absence.  She  is  now  about  ready  to  leave  the  hospital.  Dr. 
Heuer  has  also  two  other  patients,  who  live  in  the  immediate 
vicinity  and  who  will  come  before  the  Society  to-night.  Tumors 
were  removed  from  both  of  these  patients.  Dr.  Heuer  removed 
one  about  six  months  ago,  and  the  other  was  removed  by  Dr. 
Cushing  about  four  years  ago. 

The  first  patient  is  25  years  old.  Her  symptoms  began  about 
one  year  ago  with  staggering  gait,  which  gradually  increased, 
until  at  the  time  of  her  admission  to  the  hospital,  she  was  unable 
to  walk  without  support.  In  addition,  deafness  had  begun  in  the 
right  ear  about  the  same  time,  and  had  also  progressed,  until  on 
admission  she  was  totally  deaf  on  this  side.  She  had  had  at  times 
a  little  rigidity  and  tenderness  in  the  occipital  region,  but  nothing 
of  any  marked  importance.  She  had  also  noticed  a  gradual 
diminution  of  vision  in  the  left  eye.  A  congenital  cataract  was 
present  in  the  right  eye.  At  times  there  had  been  attacks  of 
amaurosis. 

On  admission,  with  the  exception  of  a  moderate  grade  of  choked 
disc,  there  were  present  no  signs  of  intracranial  pressure.  She 
had  no  vomiting  and  no  headache.  The  symptoms  suggested 
definitely  localization  in  the  region  of  the  cerebellopontine  angle. 
There  was  complete  deafness  and  absence  of  any  caloric  response 
in  the  eighth  nerve,  with  absence  of  bone  conduction  and  air  con¬ 
duction.  The  Barany  test  gave  no  response.  A  very  slight  facial 
weakness  seemed  to  be  present,  with  possibly  a  little  weakness 
of  the  masseter  muscles.  There  was  a  slight  implication  of  the 
fifth  and  seventh  nerves  and  a  complete  involvement  of  the 
eighth  nerve,  the  syndrome  of  the  typical  endothelioma  of  the 
eighth  nerve.  She  had  most  marked  cerebellar  signs,  very  marked 
staggering  gait;  in  fact  she  could  not  walk  alone.  The  Romberg 
test  was  decidedly  positive.  She  would  fall  in  any  direction,  but 
more  to  the  right.  She  had  also  a  very  distinct  nystagmus,  quick 
to  the  right  and  slow  to  the  left.  Ataxia  of  the  left  hand  was 
marked  and  there  was  also  diadokokinesia. 

The  operation  was  done  about  a  month  ago,  the  usual  cerebellar 
exploration,  and  an  enucleable  tumor  was  found  embedded  in  the 
pons  and  medulla.  It  shelled  out  as  a  whole  quite  readily.  She 
has  had  a  perfectly  uneventful  recovery.  Her  symptoms  are  still 
marked.  She  has  all  the  cerebellar  symptoms  and  the  eighth 
nerve  involvement,  but  is  improving  very  markedly  day  by  day. 
She  can  now  walk  alone.  The  patient  will,  of  course,  continue  to 
improve. 

Case  2  (Dr.  Dandy). — This  patient  is  a  man  about  50  years  old, 
on  whom  I  did  a  decompression  for  a  perfectly  unlocalizable 
tumor  about  four  years  ago  when  Dr.  Cushing  was  away.  He 
had  nothing  but  the  symptoms  of  general  intracranial  pressure. 
At  the  operation  the  tumor  was  found,  and  was  removed  one  month 
later  by  Dr.  Cushing.  It  was  a  large  dural  endothelioma  from 
the  right  temporal  lobe.  After  this,  the  patient  had  some  weak¬ 
ness  of  the  left  hand,  which  has  gradually  cleared  up. 

Case  3  (Dr.  Dandy).— This  man  was  operated  upon  by  Dr. 
Heuer,  who  removed  a  large  dural  endothelioma  from  the  pre- 
Rolandic  region  about  six  months  ago.  There  is  a  marked  con¬ 


trast  between  Case  2  and  Case  3.  This  patient,  a  man  of  53,  had 
no  signs  of  intracranial  pressure  whatever,  unless  one  might  take 
a  few  spells  of  indigestion  as  meaning  intracranial  symptoms. 
He  had  absolutely  no  choked  disc.  His  symptoms  were  a  slight 
weakness  in  the  left  leg,  which  gradually  involved  the  left  arm 
during  about  one  year.  About  a  year  ago  when  the  symptoms  be¬ 
gan,  he-was  operated  upon  by  an  outside  surgeon  for  a  deformity 
of  the  foot.  This  undoubtedly  was  due  to  the  beginning  of  his 
pyramidal  tract  involvement.  Looking  at  this  patient  as  he 
walks,  you  can  see  the  almost  perfect  result.  On  looking  at  his 
head,  one  could  hardly  tell  he  had  had  a  cranial  operation.  There 
is  only  a  slight  depression,  which  is  evident  on  looking  straight 
at  the  wound.  Dr.  Heuer  removed  a  good  portion  of  the  dura 
with  the  tumor,  so  that  it  could  not  recur.  Over  this  defect  in 
the  dura,  he  placed  some  fascia  taken  from  the  thigh,  and  this 
has  been  partially  responsible  for  the  good  cosmetic  result.  It 
has  been  six  months  since  the  operation  and  the  patient  has 
practically  no  residuum.  At  the  time  of  operation,  he  had  a  very 
marked  typical  spastic  hemiplegic  gait,  but  he  now  shows  nothing 
and  is  entirely  cured. 

These  two  cases  show  a  very  marked  difference  in  the  mani¬ 
festations  of  intracranial  tumors,  both  in  the  same  region.  One 
patient  had  almost  entirely  general  and  no  local  manifestations; 
the  other  had  all  local,  without  any  general,  manifestations. 
This  is  a  type  of  tumor  of  which  we  have  had  a  considerable 
number,  and  of  which  there  is  very  little  chance  of  recurrence. 
They  can  be  permanently  cured. 

2.  Exhibition  of  a  Case  of  Gigantism  In  a  Girl  12  Years  of  Age. 

Dr.  G.  J.  Heuer. 

K.  G.  Age  12,  school  girl.  Complaint:  Nervousness  and  head¬ 
aches. 

Family  History:  Both  parents  are  living  and  well.  The  mother 
is  rather  obese  but  not  over  the  normal  height;  the  father  is  a 
tall,  large  man.  There  are  eight  sisters  and  one  brother  living — 
all  apparently  normal  children. 

Past  History:  The  patient  was  born  in  a  normal  labor.  Her 
mother  states  that  she  was  a  large  child,  weighing,  she  thinks, 
12  pounds.  She  is  not  very  clear  as  to  the  child’s  growth,  but  she 
thinks  that  the  child  grew  faster  than  her  other  children  and  that 
her  growth  has  been  progressive  and  not  especially  rapid  in  the 
last  few  years.  The  girl  herself  states  that  she  has  grown  rapidly 
in  the  past  three  years.  At  the  age  of  five  she  had  measles,  and 
there  followed  a  series  of  complications  which  confined  her  to 
bed  for  three  months.  There  is  no  history  of  whooping-cough  or 
diphtheria.  She  had  chorea  at  the  age  of  seven.  During  the 
attacks  she  was  particularly  bothered  by  twitching  of  the  face; 
occasionally  her  whole  body  jerked.  She  was  never  kept  out  of 
school  on  account  of  this  trouble.  She  has  suffered  from  headache 
since  the  age  of  six,  when  she  started  to  school.  She  has  worn 
glasses  for  about  six  years.  There  has  been  definite  shortness  of 
breath  on  exertion  and  occasional  palpitation  of  the  heart.  No 
edema  of  the  extremities.  No  precordial  pain.  The  appetite  has 
been  very  good.  The  bowels  have  been  regular.  She  is  excep¬ 
tionally  fond  of  candy  and  she  drinks  large  amounts  of  water. 
She  gets  up  at  night  three  or  four  times  to  void.  Menstruation 
has  not  yet  appeared.  The  breasts  have  just  begun  to  enlarge. 
Some  pubic  hair  has  appeared  in  the  past  year. 

Present  Illness:  The  patient  enters  the  hospital  because  of 
headaches  and  nervousness.  The  headaches  began  six  years  ago, 
when  she  first  entered  school.  The  pain  begins  over  the  left  eye 
and  radiates  backward.  It  has  been  worse  in  the  morning.  The 
use  of  glasses  has  not  improved  the  condition.  There  has  never 
been  vomiting  associated  with  the  headaches.  There  has  been 
no  disturbance  of  vision.  Within  the  past  year  the  girl  has  been 


especially  nervous.  She  cannot  remain  long  at  one  occupation, 
has  grown  fidgety  and  restless.  She  has,  of  course,  been  aware  of 
her  abnormal  height,  but  has  never  been  troubled  by  it  in  any  way. 
She  states  that  she  tires  rather  more  easily  on  exertion  than  she 
thinks  she  should.  She  has  always  been  slender.  She  is  rather 
above  the  average  in  intelligence.  At  the  age  of  12  she  is  in  the 
high  school.  She  reads  literature  rather  advanced  for  her  age. 

Examination:  The  girl  is  6  feet,  1  inch  in  height.  She  weighs 
H7y2  pounds.  The  skin  is  soft,  with  a  tendency  toward  dryness 
rather  than  moisture.  There  is  no  increased  wrinkling  of  the 
skin.  The  hair  is  fine.  There  is  some  fullness  of  the  frontal 
bosses.  The  biparietal  diameter  of  the  skull  is  not  great.  The 
head  is  not  long  anteroposteriorly.  The  nose  is  a  little  wide,  but 
not  abnormally  large.  The  jaw  is  not  especially  over-developed. 
The  teeth  meet  accurately;  if  anything,  the  lower  teeth  fall 
behind  the  upper.  The  extremities  are  abnormally  long;  the 
hands  and  feet  very  large,  but  there  are  no  acromegalic  features. 
Examination  of  her  cranial  nerves  shows  no  disturbances.  .  The 
fundi  are  normal.  The  visual  fields  show  a  defect  in  the  upper 
outer  quadrant  of  each  visual  field,  suggesting  a  beginning  bi¬ 
temporal  hemianopsia.  The  neurological  examination  is  other¬ 
wise  quite  negative.  The  X-ray  of  the  skull  shows  an  enlarged 
sella  turcica,  with  atrophy  of  the  posterior  clinoid  processes. 

Thyroid:  The  isthmus  is  just  palpable.  Neither  lobe  can  be 
definitely  felt.  There  is  no  enlargement  of  the  neck.  No  dullness 
behind  the  manubrium  on  percussion.  No  signs  indicative  of 
hyper-  or  hypothyroidism. 

Adrenals:  No  abnormal  pigmentation  of  the  body.  No  pigmen¬ 
tation  of  the  mucous  membranes.  No  abdominal  masses  felt. 
There  is  considerable  spasticity  of  the  sigmoid. 

Ovaries:  A  gynecological  examination  has  not  been  made.  On 
abdominal  palpation  nothing  abnormal  is  made  out.  Menstrua¬ 
tion  has  not  begun. 

Pineal  Gland:  Nothing  abnormal  is  noted. 

Laboratory  Findings:  Urine:  There  is  a  history  of  abnormal 
thirst.  The  patient  rises  three  or  four  times  at  night  to  void. 
The  average  daily  output  of  urine  is  1500  cc.  The  average  intake 
of  water  about  2000  cc.  Three  specimens  of  urine  have  shown  a 
slight  trace  of  albumin.  Sugar  has  never  been  present.  The 
specific  gravity  has  varied  between  1007  and  1013.  The  chlorides 
have  been  decreased. 

Blood:  Hemoglobin  71%.  Polymorphonuclear  neutrophiles, 
61-2%,  large  mononuclears,  10.4%;  small  mononuclears,  22.4%. 

Sugar  Tolerance  Test:  One  hundred  grams  of  glucose  given 
upon  an  empty  stomach  cause  a  hypoglycemia.  Half  an  hour 
after  the  administration  of  100  grams  of  glucose  the  blood  sugar 
was  the  same  as  that  of  the  control,  that  is,  .95%;  1  y2  hours  later 
it  fell  to  .67%;  2  hours  later  to  .63%. 

The  pharmaco-dynamic  tests,  i.  e.,  the  responses  to  adrenalin 
and  atropin,  are  normal. 

(The  pulse  has  been  about  90.  The  temperature  was  slightly 
elevated  on  admission,  but  has  since  tended  to  be  subnormal.) 

DISCUSSION. 

Dr.  Barker:  One  interesting  point  about  the  reason  why  the 
extremities  grow  long  might  be  brought  out.  Dr.  Heuer  spoke 
of  the  fact  that  this  is  the  kind  of  gigantism  which  occurs  before 
puberty.  The  explanation  assigned  is  this.  When  the  external 
secretion  of  the  gonads  begins  at  puberty,  it  causes  the  closure  of 
the  epiphyses.  As  long  as  they  are  not  closed  the  long  bones  can 
grow  and  acromegaly  does  not  appear.  This  is  a  most  interesting 
example  of  this  type. 

Dr.  Thayer:  We  have  had  a  certain  number  of  cases  of  this 
type,  have  we  not? 

Dr.  Heuer:  Yes,  but  never  such  a  pure  example. 
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Dr.  Thayer:  I  remember  one  such  case  we  had  here  nearly 
20  years  ago  at  least,  a  most  interesting  case  of  a  man  who  had 
in  addition  an  arthritis.  He  had  these  very  long,  tapering  fingers, 
was  very  tall  and  had  none  of  the  ordinary  stigmata  of  acromegaly 
We  had  no  X-rays  then  for  detailed  examinations.  The  case  was 
recorded  as  one  of  acromegaly  occurring  before  the  age  of  puberty. 

3.  Action  of  Opium  Alkaloids  on  the  Ducts  of  the  Testis.  Dr. 

David  I.  Macht. 

Following  the  author’s  experiments  on  the  action  of  drugs  on 
the  ureter,  which  were  first  announced  in  this  journal  (Bull 
Johns  Hopkins  Hosp.,  1916,  XXVII,  119),  attention  was  logically 
directed  to  the  behavior  of  the  vas  deferens  and  seminal  vesicle, 
which  anatomically  is  only  a  diverticulum  of  the  vas.  The  organs 
of  the  rabbit,  guinea-pig,  rat,  cat,  dog,  sheep,  and  bull  were  utilized. 
The  action  of  opium  alkaloids  distinguishes  two  groups  Those 
of  the  phenanthrene  group,  of  which  morphin  and  codein  are  the 
chief  representatives,  cause  increase  in  tonicity  and  stimulation 
of  contractions,  of  the  vas  deferens,  ejaculatory  duct,  and  seminal 
vesicle.  Those  of  the  isoquinoline  group,  of  which  papaverin  and 
narcotin  are  the  principal  members,  relax  the  tone  and  inhibit  the 
contractions  of  the  same  organs.  In  a  combination  of  all  the 
opium  alkaloids  such  as  pantopon,  the  narcotin-papaverin  effect 
on  smooth  muscle  predominates.  These  results  were,  as  far  as 
possible,  checked  up  with  observations  on  the  organs  in  situ 
(rabbits  and  guinea-pigs)  and  were  found  to  hold  good  in  the 
intact  animal.  The  above  observations  are  of  some  practical 
interest. 

4.  Studies  on  the  Physiology  of  Thyroid  Secretion  (Abstract).1 

Robert  L.  Levy,  M.  D. 

The  recent  work  of  Cannon  and  Cattell  has  placed  the  secretory 
innervation  of  the  thyroid  gland  on  a  firm  basis.  These  observers 
have  employed  as  their  criterion  of  secretory  activity  the  electri¬ 
cal  change  giving  rise  to  the  current  of  action.  They  have 
demonstrated  that  an  action  current  is  produced  in  the  thyroid 
by  stimulation  of  the  cervical  sympathetic  nerve  or  by  the  injec¬ 
tion  of  minute  amounts  of  the  sympatheticomimetic  substance, 
adrenin.  The  gland  secretes  promptly  on  stimulation,  i.  e.,  an 
action  current  is  obtained  after  a  latent  period  of  only  a  few 
seconds.  No  evidence  of  secretory  activity  is  observed  on  stimu¬ 
lation  of  the  vagus  nerves,  nor  is  there  any  electrical  change  after 
injection  of  the  vagotropic  drug,  pilocarpine. 

As  a  result  of  these  studies,  two  methods  are  at  hand  for  induc¬ 
ing  secretory  activity  in  the  thyroid  gland.  It  is  the  object  of 
the  present  communication  to  present  evidence  of  the  presence  of 
thyroid  secretion  in  the  circulating  blood  after  stimulation  of  the 
cervical  sympathetic  nerves  or  after  injection  of  adrenin  and  to 
demonstrate  that  thyroid  secretion  increases  the  effectiveness  of 
adrenin  in  raising  arterial  pressure.  Its  effects  on  blood  pressure 
and  pulse  rate  are  also  recorded. 

The  results  of  the  experiments  may  be  summed  up  as  follows: 

1.  In  cats,  after  stimulation  of  the  cervical  sympathetic  in  the 
neck,  there  can  be  demonstrated  an  increase  of  the  effectiveness 
of  adrenin  in  raising  arterial  pressure.  This  increase  may  be  as 
much  as  200  to  300  per  cent. 

2.  Injections  of  adrenin,  even  in  minute  amounts,  produce  a 
similar  effect. 

3.  This  effect  is  manifest  only  after  a  latent  period,  which  may 
vary  from  about  40  to  60  minutes.  There  is  then  a  progressive 
increase  in  the  height  of  the  curves,  the  maximum  being  reached 


1  These  studies  were  carried  out  in  the  laboratory  of  physiology 
in  the  Harvard  Medical  School.  It  is  a  pleasure  to  acknowledge 
my  indebtedness  to  Dr.  W.  B.  Cannon  for  much  helpful  advice. 
The  work  is  reported  in  full  in  the  Amer.  Jour,  of  Physiol.,  1916 
XLI,  492. 
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in  from  two  to  three  hours  after  stimulation.  The  effect  is  of  con-  | 
siderable  duration,  having  been  observed  for  as  long  as  seven  hours. 

4.  When  the  thyroid  glands  have  been  previously  removed,  | 

cervical  sympathetic  stimulation  or  adrenin  injection  does  not 
produce  an  increase  in  the  pressor  response  to  adrenin.  It  is 
therefore  justifiable  to  conclude  that  (a)  stimulation  of  the 
cervical  sympathetic  or  adrenin  injection  induces  secretory  , 
activity  in  the  thyroid  gland  (thus  confirming  the  oJjseAations  of 
Cannon  and  Cattell) ;  and  (b)  thyroid  secretion  renders  more 
excitable  the  sympathetic  structures  acted  on  by  adrenin  in  rais¬ 
ing  arterial  pressure.  x 

5.  Stimulation  of  the  cervical  sympathetic  causes  the  thyroid 
to  secrete  promptly,  since  thyroidectomy  immediately  after  stimu¬ 
lation  is  followed  by  a  progressive  augmentation  in  pressor 
response  similar  to  that  observed  when  the  glands  are  left  in  the 
animal  throughout  the  course  of  the  experiment. 

6.  Intravenous  injection  into  thyroidectomized  cats  of  a  solu¬ 
tion  of  the  crystalline,  iodin-containing  compound  isolated  from 
the  thyroid  by  Kendall,  is  followed  by  an  increase  in  the  efficacy 
of  adrenin  as  a  pressor  agent.  The  effect  is  demonstrable  almost 
immediately  after  injection  and  is  of  relatively  shorter  duration 
than  in  the  stimulation  experiments.  This  substance  causes  no 
appreciable  alteration  in  blood  pressure  or  pulse  rate. 

7.  Neither  during  nor  after  stimulation  of  the  thyroid  gland 
through  its  secretory  nerves  is  there  any  significant  change  in 
blood  pressure  or  pulse  rate. 

8.  After  thyroid  stimulation,  even  at  the  time  when  adrenin  is 
more  effective  as  a  pressor  agent,  there  is  no  increase  in  the 
augmentation  of  pulse  rate  produced  by  adrenin  injection.  This 


indicates  a  selective  action  of  thyroid  secretion  in  sensitizing 
sympathetic  tissues  to  the  action  of  adrenin,  since  the  increase  in 
vascular  response  is  not  associated  with  greater  excitability  of 
the  augmentors  of  the  heart. 

9.  In  cats  whose  adrenal  glands  have  been  previously  removed, 
there  can  be  demonstrated,  after  thyroid  stimulation,  an  increase 
in  pressor  response  similar  to  that  seen  in  unoperated  animals. 
Though  there  is  some  evidence  in  the  literature  indicating  that 
thyroid  secretion  acts  as  a  secretory  stimulant  to  the  adrenals, 
the  increased  effectiveness  of  adrenin  as  a  pressor  agent  after 
thyroid  stimulation  is  not  dependent  on  a  greater  amount  of 
circulating  adrenin. 

5.  Some  Results  of  Plastic  Surgery.  Dk.  J.  S.  Davis. 

Dr.  Davis  presented  a  series  of  lantern  slides,  showing  some  of 
the  results  he  had  obtained  in  cases  requiring  plastic  operations. 
Interesting  pictures  were  shown  of  cases  of  severe  burns  of  the 
hands,  with  subsequent  loss  of  flexion  or  extension,  which  were 
restored  to  usefulness.  Good  cosmetic  and  functional  results  were 
shown  following  plastic  operations  and  whole  thickness  skin  graft¬ 
ing  in  cases  of  ectropion  of  the  eyelids,  and  eversion  of  the  lower 
lip.  Other  cases  included  the  formation  of  a  cheek  after  destruc¬ 
tion  of  tissue  following  removal  of  a  sarcoma;  the  formation  of  an 
ear  to  replace  one  lost  by  trauma;  the  filling  in  of  the  orbit  with 
a  pad  of  fat  and  skin,  following  enucleation  of  the  eye  with  removal 
of  the  eyelids;  relief  of  contracture  of  the  axilla  following  a 
burn;  the  correction  of  saddle  nose  with  a  free  cartilage  trans¬ 
plant.  In  each  instance  the  patient  was  much  improved  both 
as  to  function  and  appearance. 
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TRANSFUSION  OF  BLOOD. 

HISTORY,  METHODS,  DANGERS,  PRELIMINARY  TESTS,  PRESENT  STATUS. 
REPORT  OF  ONE  HUNDRED  AND  FIFTY  TRANSFUSIONS. 

By  Boy  D.  McClure,  M.  D.,  F.  A.  C.  S., 

Henry  Ford  Hospital ,  Detroit ,  Mich., 


AND 

George  Bobert  Dunn,  M.  D., 

The  ■ Johns  Hopkins  Hospital,  Baltimore,  Md. 


( From  the  Surgical  Clinic 

From  the  very  earliest  times,  the  blood  has  been  regarded 
as  synonymous  with  life.  It  was  considered  by  the  ancients 
as  the  seat  of  the  sonl.  In  the  Bible  1  we  have  the  following- : 
“  Because  the  life  of  the  flesh  is  in  the  blood  and  I  have 
given  it  to  you  upon  the  altar  to  make  an  atonement  for  your 
souls:  for  it  is  the  blood  that  maketh  an  atonement  for  the 
soul.”  Many  references  are  made  to  transfusion  of  blood  in 
the  writings  of  the  ancient  Egyptians.  It  was  condemned  by 
Pliny  and  Celsus.  In  the  Metamorphoses  of  Ovid  2  we  have : 
“Quid  nunc  dubitatis  inertes?  Stringite,  ait,  glaclios; 
veteremque  haurite  cruorem,  ut  repleam  vacuas  juvenili  san¬ 
guine  venas.”  “Why,  now,  do  ye  hesitate  and  do  nothing? 
Lnsheathe  your  swords  and  draw  out  the  old  blood,  that  I  may 
fill  the  empty  veins  with  the  blood  of  the  youth.”  Libavius 
in  1615  reports  in  “  Defensione  Syntagmatis  arcanorum 
chymicorum  ”  as  follows :  “  Let  there  be  present  a  robust, 

healthy  youth  full  of  lively  blood.  Let  there  come  one 
exhausted  in  strength,  weak,  enervated,  scarcely  breathing. 
Let  the  master  of  the  art  [the  operator]  have  silver  tubes  that 
can  be  adapted  one  to  the  other;  then  let  him  open  an  artery 
of  the  healthy  one,  insert  the  tube  and  secure  it.  Next  let 
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him  incise  the  artery  of  the  patient  and  put  into  it  the  feminine 
[receiving]  tube.  Now  let  him  adapt  the  two  tubes  to  each 
other  and  the  arterial  blood  of  the  healthy  one,  warm  and 
full  of  spirit,  will  leap  into  the  [vessels  of  the]  sick  one,  and 
immediately  will  bring  to  him  the  fountain  of  life  and  will 
drive  away  all  languor.” 

It  is  recorded  that  Jean  Baptiste  Denys  3  of  Montpellier, 
physician  to  Louis  XIV,  performed  the  first  transfusion  of 
blood  in  man.  In  June,  1667,  he  injected  the  blood  of  a  calf 
or  a  lamb  into  the  veins  of- a  young  man  dying  from  repeated 
venesections.  The  patient  survived  and  apparently  recovered 
his  health.  Violent  controversies  arose  regarding  the  opera¬ 
tion,  and  it  was  decreed  that  for  the  future  no  transfusion 
should  be  made  on  the  human  body  except  with  the  approba¬ 
tion  of  the  physicians  of  the  Faculty  of  Paris. 

One  hundred  and  seventy-five  years  earlier  than  this,  how¬ 
ever,  there  is  a  report  of  the  transfusion  of  Pope  Innocent 
VIII.  The  following  is  copied  from  Villari’s  Life  of  Savon¬ 
arola  :4  “  The  vital  powers  of  Innocent  VIII  rapidly  gave 
way.  He  had  for  some  time  fallen  into  a  kind  of  somnolency, 
which  was  sometimes  so  profound  that  the  whole  court  be- 
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lieved  him  to  be  dead.  All  means  to  awaken  the  exhausted 
vitality  had  been  resorted  to  in  vain,  when  a  Jew  doctor  pro¬ 
posed  to  do  so  by  the  transfusion,  by  means  of  a  new  instru¬ 
ment,  of  the  blood  of  a  young  person;  an  experiment  which 
hitherto  had  been  made  only  on  animals.  Accordingly,  the 
blood  of  the  decrepit  old  Pontiff  was  passed  into  the  veins  of 
a  youth,  whose  blood  was  transferred  into  those  of  the  old 
man.  The  experiment  was  tried  three  times,  and  at  the  cost 
of  the  lives  of  three  boys,  probably  from  air  getting  into  their 
veins,  but  without  any  effect  to  save  that  of  the  Pope.  He 
expired  on  the  25th  of  April,  1492.”  However,  another  ver¬ 
sion,  contradicting  the  above  is  found  in  “  The  Life  and 
Times  of  Rodrigo  Borgia :  ”  5  “  Three  boys  were  bled  until  they 
died,  and  the  Pope  drank  a  draught  prepared  from  this  blood, 
without  benefit.”  It  seems  probable  that  transfusions  of 
blood  were  attempted  before  the  time  of  Harvey's  discovery 
of  the  circulation  of  the  blood  in  the  17th  century. 

In  the  diary  of  Samuel  Pepys  we  read : 

“  November  14,  1666,  Dr.  Croone  told  me,  that,  at  the  meeting 
at  Gresham  College  tonight,  which,  it  seems,  they  now  have  every 
Wednesday  again,  there  was  a  pretty  experiment  of  the  blood  on 
one  dogg  let  out  till  he  died  into  the  body  of  another  on  one  side, 
while  all  his  own  ran  out  on  the  other  side.  The  first  died  upon 
the  place.  The  other  very  well,  and  likely  to  do  very  well.  This 
did  give  occasion  to  many  pretty  wishes,  as  of  the  blood  of  a 
Quaker  to  be  let  into  an  Archbishop,  and  such  like;  but,  as  Dr. 
Croone  says,  may,  if  it  takes,  be  of  mighty  use  to  man’s  health,  for 
the  amending  of  bad  blood  by  borrowing  from  a  better  body.” 

In  a  footnote  the  following; 

“  At  the  meeting  on  November  14th,  the  experiment  of  trans¬ 
fusing  blood  of  one  dog  into  another  was  made  before  the  Society 
by  Mr.  King  and  Mr.  Thomas  Coxe  upon  a  little  mastiff  and  a 
spaniel  with  very  good  success,  the  former  bleeding  to  death,  and 
the  latter  receiving  the  blood  of  the  other,  and  emitting  so  much 
of  his  own  as  to  make  him  capable  of  receiving  that  of  the  other.” 

On  November  21“  the  spaniel  “  was  produced  and  found 
very  well.”  The  experiment  of  transfusions  of  blood  which 
occupied  much  of  the  attention  of  the  Royal  Society  in  its 
early  days  has  been  revived  within  the  last  few  years. 

“  November  16.  This  noon  I  met  with  Mr.  Hooke,  and  he  tells 
me  the  dog  which  was  filled  with  another  dog's  blood,  at  the  Col¬ 
lege  the  other  day,  is  very  well,  and  like  to  be  so  as  ever,  and 
doubts  not  its  being  found  of  great  use  to  men;  and  so  to  Dr. 
Whistler,  who  dined  with  us  at  the  tavern.” 

Denys  reports  several  transfusions,  from  5  to  10  ounces  of 
arterial  blood  of  a  lamb  being  usually  employed;  the  first, 
the  depletion  from  the  venesection  case,  with  complete  cure; 
the  second  purely  experimental,  a  perfectly  healthy  man  agree¬ 
ing  to  the  trial.  Ten  ounces  of  blood  were  removed  from  his 
vein  and  a  similar  amount  from  a  Iamb  was  injected  into  him. 
No  disagreeable  results  were  noted,  and  the  man  experienced 
an  agreeable  sensation  of  warmth.  The  third  case  was  in  a 
man,  34  years  old,  who  had  escaped  from  a  place  of  confine¬ 
ment,  having  been  insane  for  eight  years.  He  was  captured 
and  transfused  by  Denys  with  five  or  six  ounces  of  blood  from 
a  calf.  As  soon  as  he  became  calm  a  larger  quantity  was  used. 
The  disapprobation  of  the  Faculty  of  Paris  discouraged  fur¬ 
ther  transfusions  in  France  until  early  in  the  19th  century. 


About  the  time  that  Denys  was  working  in  France,  Lower 3 
was  carrying  on  similar  experiments  in  England.  He  reports 
his  discoveries  beginning  with  the  year  1683,  though  before 
this,  as  far  back  as  1666,  he  had  transfused  the  blood  of  three 
calves  into  three  dogs.  One  of  the  dogs  “  from  which  so 
much  blood  had  been  drawn  the  day  before  that  he  could 
hardly  stir  any  more,  having  been  supplied  the  next  morning 
with  the  blood  of  a  calf,  recovered  instantly  his  strength  and 
showed  a  surprising  vigor.” 

This  is  the  method  of  transfusion  described  by  Dr.  Lower : 

“  First  take  up  the  Carotidal  Artery  of  the  Dog  or  other  Animal, 
whose  blood  is  to  be  transfused  into  another  of  the  same  or  dif¬ 
ferent  Kind,  and  separate  it  from  the  Nerve  of  the  8th  Pair,  and 
lay  it  bare  above  an  Inch.  Then  make  a  strong  ligature  on  the 
upper  Part  of  the  Artery  not  to  be  untied  again:  But  an  Inch 
below,  viz.  towards  the  Heart,  make  another  Ligature  of  a  running 
Knot,  which  may  be  loosened  or  fastened  as  there  shall  be  Occa¬ 
sion.  Having  made  these  two  Knots,  draw  two  Threads  under  the 
Artery  between  the  two  Ligatures:  and  then  open  the  artery,  and 
put  in  a  quill,  and  tie  the  Artery  upon  the  Quill  very  fast  by 
those  two  Threads,  and  stop  the  Quill  with  a  Stick.  After  this, 
make  bare  the  Jugular  Vein,  in  the  other  Dog,  about  an  Inch  and 
a  Half  long:  and  at  each  End  make  a  Ligature  with  a  running 
Knot,  and  in  the  Space  between  the  two  running  Knots  draw  under 
the  Vein  two  Threads  as  in  the  other:  Then  make  an. Incision  in 
the  Vein,  and  put  into  it  two  Quills,  one  into  the  descendent  Part  of 
the  Vein,  to  receive  the  Blood  from  the  other  Dog,  and  carry  it  to 
the  Heart:  and  the  other  Quill  put  into  the  other  Part  of  the 
Jugular  Vein  (Which  comes  from  the  Head)  out  of  which  the 
second  Dog’s  own  Blood  must  run  in  the  Dishes.  These  two  Quills 
being  put  in  and  tied  fast,  stop  them  with  a  Stick,  till  there  be 
occasion  to  open  them.  All  Things  being  thus  prepared,  fasten 
the  Dogs  on  their  Sides  towards  one  another  so  conveniently  that 
the  Quills  may  go  into  each  other.  After  that  unstop  the  Quill 
that  goes  down  into  the  first  Dog’s  Jugular  Vein,  and  the  other 
Quill  coming  out  of  the  other  Dog’s  Artery;  and  by  the  help  of 
two  or  three  other  Quills,  put  into  each  other,  according  as  there 
shall  be  occasion,  insert  them  into  one  another.  Then  slip  the 
running  Knots,  and  immediately  the  Blood  runs  through  the 
Quills,  as  through  an  Artery,  very  impetuously.  And  immediately, 
as  the  Blood  runs  into  the  Dog,  unstop  the  other  Quills,  coming 
out  of  the  upper  Part  of  his  Jugular  Vein  (a  Ligature  being  first 
made  about  his  Neck,  or  else  his  other  Jugular  Vein  being  com¬ 
pressed  by  one’s  Finger)  and  let  his  own  blood  run  out  at  the 
same  Time  into  Dishes  (not  constantly,  but  according  as  you 
perceive  him  able  to  bear  it)  till  the  other  Dog  begins  to  cry,  and 
faint,  and  fall  into  Convulsions,  and  at  last  die  by  his  Side. 

“  Then  take  out  both  Quills  out  of  the  Dog’s  Jugular  Vein,  and 
tie  the  running  Knot  fast,  and  cut  the  Vein  asunder  (which  you 
may  do  without  any  Harm  to  the  Dog,  one  Jugular  Vein  being  suffi¬ 
cient  to  convey  all  the  Blood  from  the  Head  and  upper  Parts,  by 
reason  of  a  large  Anastomosis,  whereby  both  the  Jugular  Veins 
meet  the  Larynx.)  This  done,  sew  up  the  Skin,  and  dismiss  him, 

I  and  the  Dog  will  leap  from  the  Table,  and  shake  himself,  and  run 
away  as  if  nothing  ailed  him. 

“  Or,  instead  of  a  Quill,  take  a  small  crooked  Pipe  of  Silver  or 
Brass,  so  slender  that  one  End  may  enter  into  a  Quill;  and  having 
at  the  other  End,  that  is  to  enter  into  the  Vein  and  Artery,  a  small 
Knob,  and  for  the  better  fastening  them  to  it  with  a  Thread;  for 
this  is  much  more  easy  to  be  managed  than  a  Quill.” 

There  is  much  interesting  material  in  this  article  by  Dr. 
Lower.  For  instance,  he  reports  the  cure  of  a  mangy  dog  in 
ten  days  after  transfusions  with  blood  from  a  healthy  dog. 
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He  reports  the  transfusion  of  a  dog  for  acute  anemia  follow¬ 
ing  splenectomy  with  hemorrhage.  He  cites  a  letter  from  M. 
Denys  from  Paris  concerning  the  transfusion  of  a  26-year-old 
horse  with  the  blood  of  four  wethers.  Many  transfusions 
were  done  from  one  species  to  another. 

He  reports  in  detail  the  experiment  of  transfusing  the 
blood  into  human  veins  by  Dr.  Arthur  Coga,  November  23, 
1667.  The  patient  was  bled  seven  ounces  and  then  joined  to 
the  artery  of  a  sheep  by  means  of  the  Lower  “  pipe.”  The 
transfusion  continued  two  minutes.  It  was  estimated  that 
9  or  10  .ounces  were  received  into  the  man’s  veins.  “  The 
man,  after  the  operation  as  well  as  in  it,  found  himself  very 
well.” 

He  also  reports  experiments  with  non-coagulates,  such  as 
spirits  of  sal  ammoniac.  Dr.  Lower  died  in  1691.  His  experi¬ 
ments  were  repeated  by  Sir  Edmund  King,  Thomas  Coxe, 
Gayant  and  Denys. 

Then  followed  a  long  interval  during  which  transfusion 
appears  to  have  fallen  into  disrepute.  During  the  Franco- 
Prussian  War  and  afterward  transfusion  was  in  vogue,  but 
was  again  given  up.  Between  1850  and  1875  many  trans¬ 
fusion  experiments  were  being  carried  on  in  the  physiological 
laboratory  of  Greifswald.  Leisrink  was  also  wmrking  with 
transfusion  in  Hamburg.  The  work  in  Greifswald  was  being- 
done  by  Eulenburg  and  Landois.  The  latter  devised  an 
apparatus  for  the  direct  transfusion  of  blood  from  the  vein 
of  the  donor  to  the  vein  of  the  recipient  by  means  of  cannulas 
and  tubing.  In  1875  he  published  his  monograph,  ‘%Die 
Transfusion  des  Blutes.” 

In  this  country  the  first  article  which  we  found  was  by  Dt. 
William  S.  Halsted.7  He  reports  several  cases  of'  carbon- 
monoxide  poisoning  treated  by  transfusion  or  refusion  of 
blood.  He  first  drew  the  blood,  defibrinated  it,  and  then  rein¬ 
jected  it  into  the  patient.  “  Befusion  of  blood  is  literally  a 
depletory  transfusion  in  which,  the  blood  withdrawn  is 
returned  to  the  circulation  of  the  loser.” 

As  to  the  best  methods  of  infusing  fluids  into  the  circula¬ 
tion  good  authorities  disagree.  Of  the  four  possible  methods, 
centrifugally  or  centripetally  into  an  artery  or  vein,  the 
question  of  centrifugal  venous  infusion  is  mentioned  only  to 
be  discarded.  Hueter,  who  gives  to  von  Graefe  the  honor  of 
being  the  first  to  draw  attention  to  centrifugal  arterial  trans¬ 
fusion,  deserves  the  credit  of  having  introduced  it  to  the 
profession  and  strongly  advocated  the  method.  Kiimmell, 
Schede’s  assistant,  produced  gangrene  of  the  hand  by  the 
centrifugal  infusion  of  a  saline  solution  into  the  radial  artery. 
Hueters  arguments  for  peripheral  or  centrifugal  arterial  trans¬ 
fusion  are,  that  the  blood  courses  more  slowly  and  more  uni¬ 
formly  to  the  heart  and  the  danger  of  phlebitis  is  avoided. 
Landois  adds  to  these  advantages  another — that  the  capillary 
system,  like  a  supplementary  filter,  catches  all  foreign  articles 
which  may  be  present.  Dr.  Halsted  advocated  the  centripetal 
arterial  infusion,  since  the  above  arguments  hold  good  for 
centripetal  as  well  as  centrifugal  arterial  transfusion. 


The  syringe  method  of  transfusion  which  we  have  been 
using  for  the  past  year  was  perfected  by  Lindeman.8  The 
first  report  made  on  it  was  in  1892  by  Prof,  von  Ziemssen.9  Von 
Ziemssen  at  first  injected  whole  blood  subcutaneously,  and 
used  vigorous  massage  for  15  minutes.  The  procedure  was 
very  painful,  since  he  used  300  to  450  cc.  of  blood  at  an  injec¬ 
tion.  The  hemoglobin  was  increased  by  10  to  15  per  cent  and 
von  Ziemssen  reports  that  there  was  no  fever  and  no  hemo¬ 
globinuria  in  these  cases.  Next  he  devised  the  method  of 
syringes.  He  inserted  a  needle  into  the  vein,  withdrew"  a 
syringe  full  of  blood  and  injected  it  through  a  needle  already 
inserted  into  the  vein  of  the  recipient.  He  advised  at  least 
three  syringes  of  a  capacity  of  25  cc.,  so  that  while  one  was 
being  filled  and  one  being  emptied,  the  other  one  could  be 
cleaned  out  with  sterile  salt  solution.  Following  the  intra¬ 
venous  infusion  he  occasionally  noted  a  rise  of  temperature 
and  chill,  but  in  no  case  was  there  hemoglobinuria.  There 
was  no  evidence  of  hemolysis,  and  no  free  hemoglobin  was 
found  in  the  blood  serum.  He  encountered  no  phlebitis  or 
secondary  thrombosis  and  he  found  that  the  needle  could  be 
stuck  into  the  vein  again  at  the  same  place.  He  always  had 
a  number  of  needles  ready.  His  average  transfusion  was  from 
200  to  300  cc.  Yon  Ziemssen  first  raised  the  question 
whether  often  repeated  transfusions  in  the  bad  progressive 
anemias  might  have  a  use,  and  suggested  the  possibility  that 
by  these  means  a  real  cure  might  result  in  some  of  these  cases. 
He  reports  one  case  of  anemia  in  a  woman,  38  years  old,  whom 
he  transfused  seven  times  with  marked  benefit  each  time  and 
a  rise  in  the  hemoglobin.  He  experimented  on  the  relative 
value  of  blood  transfusions  and  saline  infusions  and  concluded 
that  the  salt  infusion  was  of  benefit  only  for  a  short  time. 

The  next  great  steps  were  made  in  this  country  chiefly  in 
the  line  of  simplifying  the  technique  and  making  more  sure 
of  success  in  transferring  a  sufficient  quantity  of  blood  from 
the  donor  to  the  recipient.  The  work  of  Carrel 10  on  the 
direct  successful  end-to-end  suture  of  blood  vessels  (as  well 
as  the  cannula  devised  by  Crile),”  added  a  new  interest. 
Before  this  time,  excepting  for  the  work  of  von  Ziemssen,  one 
could  not  be  certain  that  any  blood  would  enter  the  veins  of 
the  recipient.  During  the  past  few  years  multitudes  of  can¬ 
nulas  and  methods  of  suture  have  been  devised.  These  newer 
methods  have  made  safe  the  transfer  of  blood  without  the 
former  danger  of  clotting  and  subsequent  embolism. 

Brief  Beport  of  Sutures  and  Cannulas. 

Carrel’s  success,  as  you  know,  was  due  mainly  to  the  most 
rigid  aseptic  technique  and  the  prevention  of  blood  clotting  in 
the  wound,  or  in  the  severed  blood  vessels  during  the  operation, 
by  means  of  careful  hemostasis  and  saline  irrigation.  His 
manual  dexterity,  fine  needles  and  suture  materials  and  exact 
approximation  of  intima  and  media,  were  also  important  fac¬ 
tors.  Then  came  the  Crile  cannula  with  the  principle  of 
everting  one  vessel  over  a  hollow  cylinder  and  inserting  this 
into  the  recipient  vessel.  In  this  method  the  intima  coats 
are  brought  together  and  there  are  no  raw  surfaces.  Follow- 
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ing  this  there  came  a  number  of  imitations  with  improve¬ 
ments,  the  best  of  these  being  the  Elsberg 12  cannula.  Sauer- 
bruch13  ancl  Hartwell 14  devised  a  method  of  slipping  the 
ends  of  the  artery  directly  into  the  end  of  the  vein.  This 
was  fairly  successful.  Levin,15  Janeway,16  Soresi 17  and  Mc¬ 
Grath  18  employed  methods  more  or  less  similar,  the  vessels 
being  everted  over  hollow  cylinders  and  then  brought  together 
directly  end-on,  by  sliding  the  two  parts  on  a  little  track  or 
by  closing  a  clamp. 

The  main  objection  to  all  of  these  methods  is  that  they 
cause  a  considerable  amount  of  inconvenience  to  both  donor 
and  recipient.  The  amount  of  blood  cannot  be  determined 
absolutely  excepting,  perhaps,  by  methods  suggested  by  Lib- 
man  and  Ottenberg.19  Oftentimes  the  artery  would  go  into  a 
spasm  from  which  it  would  not  recover  for  half  an  hour  or 
more,  so  that  only  a  very  small  quantity  of  blood  could  pass 
through.  This  spasm  sometimes  could  be  overcome  by  irriga- 
gations  of  hot  salt  solution. 

Then  came  the  indirect  methods,  that  is,  methods  in  which 
the  blood,  while  being  transferred,  comes  in  contact  with  the 
walls  of  the  cannula,  a  receptacle,  a  needle  or  a  syringe.  The 
first  of  these  was  carried  out  in  London  in  1(566  by  Dr.  Lower; 
the  first  from  man  to  man  in  France  by  Denys,  who  used 
quills  described  above.  Landois,29  about  1860,  used  the  rubber 
tubes.  These  methods  were  probably  unsatisfactory.  In  1909 
Brewer  and  Leggett21  used  simple  glass  tubes  coated  with 
paraffin  extending  from  the  vessel  of  the  donor  to  the  vessel 
of  the  recipient.  This  proved  to  be  a  very  efficient  method. 
Pope  22  modified  it  somewhat  by  using  a  rubber  tube  between 
two  glass  cannulas.  Bernheim23  used  the  silver  cannula, 
one-half  being  fitted  into  the  artery  of  the  donor,  the  other 
into  the  vein  of  the  recipient — one  cannula  then  fits  into  the 
other,  completing  the  connection. 

Blood  Withdrawn*  and  Reinjected. 

For  the  prevention  of  clotting  most  of  these  methods,  for 
instance,  those  of  Curtis  and  David24  (1911),  depend  upon 
paraffin-coated  receptacles.  Kimpton  and  Brown,25  Satterlee 
and  Hooper,26  and  Percy,27  developed  methods  for  measuring 
the  blood  and  then  reinjecting  it.  In  none  of  these  was 
there  at  first  an  addition  of  any  foreign  element.  The  best 
of  these  methods  is  apparently  that  devised  by  Kimpton  and 
Brown:  the  blood  can  be  withdrawn  in  one  room  and  taken 
into  another  for  injection  into  the  recipient. 

The  greatest  advance  that  has  been  made  in  solving  the 
technical  difficulties  of  transfusion  came  with  the  introduction, 
of  the  syringe  method.  It  is  so  easy  and  so  simple,  causing  no 
inconvenience  to  either  donor  or  recipient,  that  it  is  almost 
an  ideal  method.  Whether  ultimately  only  one  syringe  or 
several  will  be  used  is  yet  to  be  determined.  The  syringe 
method28*  was  first  described  and  used  by  Prof.  11.  von 
Ziemssen,  Director  of  the  Medical  Clinic  in  Munich,  in  1892.” 


*  Blundell  (1818)  was  probably  the  first  man  to  use  the  syringe 
in  transfusion,  although  since  he  employed  only  one  syringe,  he 
could  not  transfer  very  large  quantities  of  blood. 


He  used  a  number  of  needles  which  were  put  directly  into  the 
veins  of  recipient  and  donor.  He  advised  at  least  three 
syringes'  of  25  cc.  and  two  or  three  assistants.  The  syringe 
was  filled  with  blood  from  the  donor,  which  was  then  injected 
directly  into  the  recipient.  While  this  injection  was  being 
made,  the  second  syringe  was  being  filled.  When  the  first 
syringe  was  emptied  of  its  blood  it  was  immediately  washed 
out  with  normal  salt  solution  by  an  assistant,  so  that  a  con¬ 
tinuous  transfusion  was  going  on.  He  reports  a  number  of 
cases  treated  by  this  method,  the  average  transfusion  being 
about  300  cc. 

On  April  10,  1913,  before  the  New  York  Academy  of  Medi¬ 
cine,  Lindeman  reported  an  elaboration  of  this  method  by  the 
use  of  improved  needles  and  more  syringes.  Yon  Ziemssen ’s 
method  had  been  practically  forgotten  and  Lindeman  is  revival 
was  apparently  a  great  advance. 

Recently  there  have  been  invented  several  devices  by  means 
of  which  only  one  syringe  is  used,  as  in  that  of  Watts  (not 
reported)  in  Dr.  Halsted’s  Clinic,  and  in  those  of  Kush,29 
Bernheim,30  Cooley  and  Vaughan,31  and  then  later  of  Unger32 
in  New  York.  The  Unger  apparatus  is  probably  the  best.  A 
continuous  injection  of  salt  solution  is  made  through  the 
apparatus  so  that  the  blood  does  not  have  time  to  clot  in  it. 
The  syringe  is  kept  cool  by  means  of  an  ether  spray  which 
retards  clotting.  There  is  but  little  danger  of  any  infection 
being  carried  from  recipient  to  donor. 

Herudin  and  Sodium  Citrate,  Plasmapheresis  Methods. 

At  the  same  time  that  work  was  being  done  to  find  a 
mechanical  way  of  preventing  clotting,  that  is,  a  more  rapid 
or  more  perfect  way  of  transferring  the  blood,  investigators 
were  turning  their  attention  to  the  chemical  side  of  the  prob¬ 
lem  with  the  hope  that  if  the  blood  could  be  kept  from  clotting 
by  means  of  some  chemical,  the  difficulty  of  transfusion  would 
be  immediately  solved.  The  two  chemicals  most  used  have 
been  herudin  and  sodium  citrate.  Prof.  John  Abel'"'  has 
done  a  great  amount  of  work  along  the  line  which  has  led  up 
to  his  plasmapheresis  method,  and  we  have  tried  this  in  one 
patient  with  uremia  in  this  hospital. 

Blood  was  withdrawn  from  the  patient  into  receptacles  con¬ 
taining  herudin.  These  receptacles  were  taken  for  some  dis¬ 
tance  to  the  laboratory.  The  red  corpuscles  were  separated 
from  the  plasma,  then  brought  back  to  the  operating  room 
and  reinjected  into  the  patient  in  normal  salt  solution. 

Satterlee  and  Hooper  in  New  York  during  1914  reported 
favorably  on  the  herudin  method.  The  sodium  citrate 
method  was  reported  by  three  workers  almost  simultaneously ; 
first,  however,  by  Idustin,34  from  Brussels,  a  little  later  in  this 
country  by  Weil 35  and  then  by  Lewisohn  36 — each  publishing 
his  article  early  in  1915.  These  methods  have  proved  very 
successful  and  have  the  advantage  that  blood  may  be  kept  for 
some  time,  even  four  or  five  days,  on  ice  and  then  be  injected 
into  the  recipient. 

At  first  the  objection  was  made  that  the  use  of  any  drug 
to  delay  coagulation  time  would  contra-indicate  the  transfu¬ 
sion,  since  in  a  great  many  cases  in  which  transfusion  is  indi¬ 
cated  there  is  already  bleeding  with  increased  coagulation 
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time.  \\  ith  oxalate  and  citrate  solutions  the  calcium  of  the 
blood  is  fixed,  and  the  calcium  is  a  necessary  factor  in  sponta¬ 
neous  coagulation.  Practice  with  the  method,  however,  appar¬ 
ently  has  shown  that  the  coagulation  time  of  the  recipient  is 
not  lengthened  but  is  actually  shortened.  This  is  hard  to 
explain. 

Defibrinated  Blood. — The  syringe  method  and  the  citrate 
method  of  transfusion  appear  to  us  to  have  forever  abolished 
any  justification  for  the  injection  of  defibrinated  blood, 
although  this  procedure  has  saved  lives  and  done  a  great  deal 
of  good.  The  reaction,  however,  with  chill  and  high  fever  after 
the  injection  of  defibrinated  blood  in  so  many  cases  would 
indicate  that  the  method  should  be  given  up. 

The  work  of  Dr.  Halsted  in  1882,  and  that  of  Dr.  Moss37 
with  defibrinated  blood  should  not  be  forgotten.  Dr.  Halsted 
concluded  from  his  work  with  the  cases  of  gas  poisoning  that 
the  depletion  and  not  the  refusion  was  the  more  beneficial. 

Hemolysis. — If  the  mechanical  difficulties  had  been  the  only 
ones  to  be  overcome,  we  are  sure  that  transfusion  would  now 
have  a  far  different  standing  in  the  medical  world.  Discredit 
must  have  repeatedly  been  thrown  on  the  procedure  by  the 
accidents,  often  fatal,  due  to  hemolysis.  It  was  Landois  who 
first  showed  that  the  serum  of  one  animal  may  have  the  prop¬ 
erty  of  destroying  the  red  blood  cells  in  another.  Hayem  33 
reported  that  in  a  transfusion  from  an  ox  to  a  dog,  a  serious 
condition  resulted,  resembling  purpura  hemorrhagica,  death 
occurring  in  a  few'hours.  He  says :  “  The  effect  of  a  foreign 
cell  on  the  circulating  blood  is  such  that  the  latter  immedi¬ 
ately  becomes  finely  clotted  and  carries  the  thousands  of 
clots  into  the  small  vessels,  and  one  sees  innumerable  infarcts 
formed.”  In  the  present  paper  we  shall  not  discuss  the  devel¬ 
opment  of  knowledge  along  these  lines  and  the  serological 
tests  which  have  become  so  essential. 

Eight  or  nine  years  ago,  great  discredit  was  thrown  upon 
these  laboratory  tests  by  most  of  the  men  doing  transfusion. 
It  was  the  common  saying  that  hemolysis  or  agglutination 
might  occur  in  vitro  but  not  in  vivo  and  vice  versa.  At  first 
I  agreed  with  this  attitude  and,  while  in  Hew  York,39  good 
fortune  was  on  my  side  and  I  had  no  serious  accidents.  Later, 
however,  I  became  convinced  of  the  great  importance  of-  these 
tests  and  shall  never  again  consent  to  do  a  transfusion  except 
under  the  most  extreme  urgency  without  the  proper  report 
from  these  laboratory  tests.  The  fault,  at  first,  probably  was 
due  to  the  fact  that  the  tests  were  not  allowed  to  run  Ions’ 
enough.  We  firmly  believe  now  that  they  should  be  negative 
at  the  end  of  one  hour — never  less — or,  if  possible,  after  a 
longer  observation.  All  diseases  transmissible  by  transfusion 
must  be  carefully  ruled  out  by  careful  and  accurate  exami¬ 
nations. 

Transfusion  has  been  tried  in  the  following  conditions: 
pernicious  anemia,  illuminating-gas  poisoning,  exophthalmic 
goitre,  hemophilia,  toxemia,  shock,  hemorrhage,  leukemia, 
septicemia,  purpura  hemorrhagica,  malnutrition,  endocarditis, 
intoxication,  general  debility",  dysentery,  typhoid  fever,  infec¬ 
tious  diseases,  melena  neonatorum,  scarlet  fever,  pellagra, 
tuberculosis  and  tumors.  It  has  also  been  used  for  vaccinating: 
purposes. 


I  he  best  results  have  been  obtained  in  hemophiliacs  and 
babies  with  melena  neonatorum;  in  the  latter  it  is  a  specific, 
and  in  the  former  it  stops  the  bleeding  immediately,  although 
without  curing  the  disease.  It  is  of  great  benefit  in  all  anemias 
and  with  proper  regulation  may  be  of  still  more  benefit  in 
the  primary  types.  Thus  far,  in  shock  it  has  been  disappoint¬ 
ing.  This  may  very  well  be  due  to  the  fact  that  the  shock 
has  progressed  too  far  before  the  transfusion  has  been  done. 
We  would  advise  a  very  early  transfusion  in  cases  of  shock. 

Following  acute  and  prolonged  hemorrhages  transfusion 
is  of  the  greatest  benefit.  For  gas  poisoning,  bleeding  is 
beneficial,  as  was  pointed  out  by  Halsted.  Depletion  °fol- 
•  lowed  by  injections  of  saline  solution  is  as  good,  if  not  better, 
than  transfusion.  In  tuberculosis  there  has  been  only  sli°dit 
benefit  and,  so  far,  nothing  has  been  accomplished  by  trans¬ 
fusion  in  malignant  diseases  in  man. 

Vaccinating  Transfusion. — There  is  a  great  field  still  to 
be  developed  along  these  lines.  Our  experiences  in  typhoid 
fever  have  been  very  satisfactory.  It  would  be  very  desirable 
to  have  a  series  of  donors  who  have  recently  had  typhoid 
fever  ready  to  give  blood  to  very  ill  typhoid  patients.  In 
one  patient,  depleted  by  hemorrhages  as  well  as  having  a  high- 
grade  toxemia,  the  transfusion  of  blood,  from  a  person  who  had 
previously  had  typhoid  fever,  brought  about  the  most  marked 
improvement,  the  temperature  dropping  to  normal  and  the 
hemorrhage  ceasing,  with  a  temporary  disappearance  of  the 
toxemia.  This  is  very  suggestive  of  the  good  that  might  be 
accomplished  by  transfusing  typhoid  fever  patients  with  blood 
from  patients  who  have  recently  had  the  disease  and  who  have 
probably  a  high  grade  of  immunity.  It  would  be  interesting 
to  try  this  type  of  transfusion  in  patients  with  other  diseases 
and  the  procedure  might  prove  very  beneficial. 


Report  of  Our  Transfusions. 


We  have  done  150  transfusions  for  80  patients,  as  shown  in 
the  following  table : 


Groups  of  Ca'ses.  Cases. 

1.  Pernicious  Anemia40* .  17 

2.  Secondary  Anemia .  19 

3.  Hemophilia  .  2 

4.  Shock  .  2 

5.  Hemorrhage  . .  6 

6.  Leukemia  .  5 

7.  Intoxications  .  7 

8.  Septicemia  .  3 

9.  Dysentery .  1 

10.  Typhoid  Fever  .  4 

11.  Other  Infections  .  5 

12.  Purpura  Hemorrhagica  .  1 

13.  Benzol  Poisoning  .  3 

14.  Tumors  (Carcinoma)  .  5 

80 

Not  successful  (early  days,  direct 
method)  .  2 

78 


Transfusions. 

64 

23 

5 
2 

6 
6 
9 

11 

1 

6 

5 

1 

8 

5 

152 


2 

150 


*  McClure,  Roy  D.:  Pernicious  Anemia  Treated  by  Splenectomy 
and  Systematic  Often-Repeated  Transfusion  of  Blood.  Transfusion 
in  Benzol  Poisoning.  J.  Am.  M.  Ass.,  Sept.  9,  1916. 
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The  reactions  from  the  transfusions  are  shown  in  the  fol¬ 
lowing  table.  One  death  was  surely  due  to  the  transfusion 
as  an  immediate  cause,  owing  to  the  improper  matching  of  the 
blood. 

Summary. 


Reaction. 

Severe  Reaction 
Slight  Reaction 
Chill  . 

In  Transfusions. 

.  20 

.  25 

.  15 

Per  Cent. 

13% 

162/3 

10 

Dilated  Heart  . 

.  2 

1% 

Jaundice  . 

.  1 

Vi 

Hemoglobinuria 

.  4 

2% 

Temp.  Elevation 

of  over  101°  F...  34 

222/3 

Skin  Eruptions 

.  8 

5% 

Agglutination  . 

.  6 

4 

Hemolysis  . 

.  8 

5% 

Results. 

Life  Saving  . . . 

.  15 

10 

Beneficial  . 

.  63 

42 

No  benefit  . 

.  56 

37% 

Harmful  . 

.  16 

10% 

Not  successful.  Omitted  from  cal¬ 
culations  (early  days,  direct 
method)  .  2 


100.0 


152 

(Two  deaths  probably  due  to  transfusion,  or  1%%;  certainly 
one  death.) 


ing  5  cc.  of  salt  solution,  and  immediately  shaken  to  distribute 
the  cells.  If  the  patient’s  blood  count  is  low,  more  drops  are 
taken — i.  e.,  if  the  count  is  1,000,000,  take  five  drops  instead 
of  one. 

iY.  B. — Specimens  1  and  2  are  obtained  from  the  patient 
and  from  each  prospective  donor. 

3.  Carrying  Out  the  Test. —  (a)  As  soon  as  set  up,  the 
preparations  should  be  examined  to  see  that  the  suspension 
is  uniform.  The  proper  thickness  is  about  that  of  a  well- 
spread  blood  film — the  cells  should  be  close  together  but  not 
clumped. 

(b)  Examine  at  the  end  of  ten  minutes.  If  clumping  has 
occurred  in  either  preparation,  the  bloods  belong  to  different 
groups  and  are  incompatible.  If  no  clumping  has  occurred, 
then : 

(c)  Incubate  at  37°  C.  for  one  hour. 

(d)  Read  tests.  If  clumping  has  occurred,  the  bloods  be¬ 
long  to  different  groups  and  are  incompatible.  If  no  clump¬ 
ing  in  either  preparation — the  bloods  belong  to  the  same  group 
and  are  compatible. 

In  the  patients  for  whom  many  transfusions  have  had  to 
be  done  it  has  been  observed  that  it  is  more  and  more  difficult 
to  find  donors  whose  blood  will  match  that  of  the  patient.  A 
donor  may  match  perfectly  early  in  the  series  of  transfusions 
and  later  be  found  to  be  unsuitable.  This  is  probably  due  to 


Number  of 
Cases. 

Number  of 
Transfusions. 

Severe 

Reactions. 

Slight  i 

Reactions.  ; 

- . 

Chill. 

Dilated 

Heart. 

Jaundice. 

Hemoglobi¬ 

nuria. 

Temperature 
Elevation 
over  101’. 

Skin 

Eruption. 

Agglutination. 

Hemolysis. 

Life  Saving. 

Beneficial. 

No  Benefit. 

Harmful. 

Unsuccessful. 

Death. 

Pernicious  anemia . 

17 

64 

7-10% 

12-19% 

t 

7-10% 

1  (24  hrs. 

1-H% 

3-44% 

12-19% 

7-10% 

0 

0 

0 

34-53% 

, 

23-35% 

1 

o 

0 

0 

after  trans.) 

t 

t 

t 

-H% 

J. 

Seconds rv  anemia . 

19 

23 

5 

3 

2 

t 

0 

0 

1 

8 

0 

2* 

2* 

2 

10 

5 

4 

2 

1 

2 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

1 

0 

0 

0 

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

Hemorrhage . 

6 

6 

1 

0 

1 

0 

0 

0 

1 

0 

1(1) 

1(?) 

0 

2 

3 

1 

0 

0 

Leukemia . 

5 

6 

2 

0 

1 

1 

0 

0 

2 

0 

0 

0 

0 

1 

5 

0 

0 

0 

Intoxications . 

7 

9 

2 

4 

0 

0 

0 

0 

4 

1 

0 

0 

0 

3 

5 

1 

0 

0 

3 

11 

1 

3 

1 

0 

0 

0 

3 

0 

0 

1 

0 

8 

2 

1 

0 

0 

Dysentery . 

1 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

Typhoid  fever . 

4 

6 

0 

1 

1 

0 

0 

0 

1 

0 

0 

0 

4 

0 

2 

0 

0 

0 

Other  infections . 

5 

5 

1 

0 

1 

0 

0 

0 

2 

0 

0 

0 

0 

3 

.  1 

1 

0 

0 

Tuberculosis . 

3 

Pneumonia . 

1 

Balantidium  coli  .... 

1 

Diphtheria . 

Purpura  hemorrhagica. 

1 

i 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

0 

0 

0 

Tumors  (carcinomata) . 

5 

5 

1 

2 

1 

0 

0 

0 

1 

0 

0 

0 

0 

2 

3 

0 

0 

0 

♦Probable.  KApprox.) 


All  blood,  before  transfusion,  was  tested  in  the  majority 
of  cases  by  Dr.  Guthrie  or  his  assistants.  He  has  kindly 
given  me  the  following  directions  for  these  tests : 

Directions  for  Testing  Donors  for  Transfusion. 

1.  From  2  to  5  cubic  centimeters  of  blood  are  withdrawn  by 
venapuncture  and  allowed  to  clot  in  a  Wassermann  tube. 

2.  One  drop  of  blood  is  dropped  into  a  test-tube  contain- 


the  development  of  iso-hemolysins.  It  is,  therefore,  most 
important  that  the  bloods  be  matched  before  each  transfusion. 
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[Ao. 


3 


C;ise. 


Agf. 


Sex. 


diagnosis. 


Transfusion. 


Reaction. 


T.  A. 


P.  B.  .. 

J.  B.  ... 


38 


M. 


42 


43 


M. 

F. 


Pernicious  anemia.  Pyorrhoea  al- 
veolaris.  Splenectomy. 


1st  i  Mar.  9,1915  700 
2d  ,  Mar.  26, 1915  750 


3d 


July  3,1915 


Pernicious  anemia 


Pernicious  anemia.  Pyorrhoea  al- 
veolaris.  Splenectomy. 


4th 
5th 
6th 
7  th 
8th 
9th 
10  th 
11th 
12th 
13th 


Jhlv 

July 

Aug. 

Aug. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Oct. 


10. 1915 

24. 1915 
— , 1915 

27. 1915 

1. 1915 

3.1915 

9. 1915 

11. 1915 

23. 1915 

7.1915 


1st  Jan.  23,1915 


1st  j  Sept.  25, 1915 


2d 

3d 


Sept.  30, 1915 
Oct.  9, 1915 


4th 

5th 


Oct.  16, 1915 
Oct.  24, 1915 


6th 
7  th 


Oct.  30, 1915 
Dec.  11,1915 


650 


675 

700 

700 

700 

625 

675 

675 

880 

770 

675 


650 


800 


900 

900 


900 

20 


900 

788 


Lindeman 

Lindeman 


None 

None 


Lindeman  .  None 


Lindeman 

Lindeman 

Lindeman 

Lindeman 

Lindeman 

Lindeman 

Lindeman 

Lindeman 

Lindeman 

Lindeman 


None 

None 

None 

None 

None 

None 

None 

None 

None 

None 


Lindeman 


Severe  reaction.  Chill.  Temper 
ture  105°.  Pulse  120.  No  hem 
globinuria  or  jaundice. 

Lindeman  . !  Slight  temperature  reaction.  K 

chill.  Urticaria  and  itching,  h 
hemoglobinuria. 


Lindeman 

Lindeman 


Lindeman 

Lindeman 


None 

None 


None . 

Marked.  Temperature  102°.  Chi 
and  hemoglobinuria.  Second  tei 
of  blood  showed  hemolysis  an 
agglutination. 

Lindeman  .  None . 


Lindeman  .  None 


H.  P. 


M.  C . 

N.  D . 


8th 

Dec.  14,1915 

9th 

Dec.  18,1915 

10th 

Dec.  21,1915 

11th 

Dec.  30,1915 

12th 

Jan.  22,1916 

13th 

Feb.  12,1916 

14th 

Feb.  14,1916 

62 

M. 

Pernicious  anemia.  Splenectomy 

1st 

Jan.  12,1916 

2d 

Jan.  21,1916 

3d 

Jan.  24,1916 

4th 

Jan.  26,1916 

5th 

Feb.  2, 1916 

6th 

Feb.  7, 1916 

7th 

Feb.  19,1916 

8th 

Feb.  26,1916 

9th 

Mar.  6, 1916 

10th 

Mar.  13,1916 

54 

F. 

Pernicious  anemia  . 

1st 

Nov.  17, 1915 

2d 

Dec.  5, 1915 

57 

M. 

Pernicious  anemia.  Hypertension 

1st 

Oct.  21, 1915 

900 

800 

Lindeman  . 

Lindeman  . 

None . 1 

None . 1 

280 

Lindeman  . 

None . I 

550 

Lindeman  . 

Temperature  rose  to  101.5°.  Chil 
Urticaria.  No  hemoglobinuri; 
No  jaundice. 

500 

Lindeman  . 

None . I 

660 

Lindeman  . 

Temperature  rose  to  101.3°.  N 
other  reaction. 

270 

Lindeman  . 

None . 

200 

Unger  apparatus. 

Temperature  rose  to  103°.  Violen 
chill.  Collapse.  No  hemoglob 
nuria.  No  hemolysis  or  agglut 
nation. 

300 

Lindeman  . 

None . > 

682 

Lindeman  . 

Temperature  rose  to  101°.  No  othe 
reaction. 

640 

Lindeman  . 

Temperature  100°.  No  other  rea< 
tion. 

630 

Lindeman  . 

Patient  vomited.  Two  urticaria 
lesions.  No  temperature  reaction 
No  hemoglobinuria.  Felt  chilly 
No  chill. 

660 

Lindeman  . 

Temperature  rose  to  101.6°.  Fel 
chilly.  No  chill.  No  other  reac 
tion. 

450 

Lindeman  . 

Temperature  rose  to  102°.  No  othe; 
reaction. 

360 

Lindeman  . 

None . j 

500 

Lindeman  . 

Temperature  rose  to  101°.  Man; 
patches  of  urticaria.  No  hema 
turia.  Slight  shaking  chill.  Pa 
tient  not  uncomfortable. 

450 

Lindeman  . 

Temperature  rose  to  100°,  No  urti 
caria  or  hematuria. 

250 

Lindeman  . 

Slight  rise  in  temperature.  No  othei 
reaction. 

320 

Lindeman  . 

Temperature  rose  to  101.6°.  No  othei 
reaction.  No  hemoglobinuria. 

662 

Linddman  . 

Severe  chill.  Temperature  rose  ti 
105.7°.  Hemoglobinuria  for  2 
hours.  Hemolysis  and  agglutina 
tion.  Jaundice. 
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lood 

Pressure. 

Percentage  of 
Hemoglobin. 

Red  Blood  Cells. 

1  '  ^ - 

— 

— 

i 

h 

<v 

a; 

c 

<U 

be 

C 

a; 

fc.' 

a! 

be 

Remarks. 

Result. 

Reference 

0> 

e*-< 

No. 

2 

< 

23 

< 

o 

23 

< 

O 

? 

9 

25 

33 

8 

1, 428.00C 

1,920,00( 

492, 00C 

Incision  for  vein . 

— 

i 

9 

? 

54 

67 

13 

2,128,00( 

2,440,00( 

312,000 

Following  this  transfusion  the  patient  was  discharged 
from  hospital. 

Beneficial  .... 

2 

7 

? 

29 

32 

40 

41 

11 

9 

840, 00C 

1, 296.00C 

1,656,00C 

2, 128.00C 

816,000 

832,000 

Returned  to  hospital  in  poor  condition  (absent  three 
months). 

Beneficial  .... 

O 

o 

)0 

Vo  ( 
> 

? 

100 

liange 

? 

35 

29 

45 

16 

1,884,00C 

? 

? 

? 

9 

9 

Splenectomy  following  transfusion.  .  . . 

Beneficial  . . . 

4 

5 

40 

50 

60 

60 

60 

60 

70 

65 

20 

10 

10 

5 

1,888,000 

1,960,000 

3,088,000 

2,424,000 

3,220,000 

3,088,000 

3,144,000 

9 

1,332,000 
1,128  WO 
56,00u 
? 

Interval  of  11  days  between  blood  counts 

Beneficial  .... 
Beneficial  . . 
Bfeneficial 

6 

7 

8 

9 

’ 

.0 

132 

Beneficial  . 

0 

.0 

130 

130 

120 

65 

75 

10 

2,424,000 

3,688,000 

1,264,000 

Beneficial  . . . 

10 

80 

80 

85 

5 

10 

3,632,000 

4,928,000 

4,432,000 

800,000 

Incision  for  vein 

11 

90 

39 

5,280,000 

352,000 

Jan.  17,  1916.  Hb.  93%.  Over  three  months  without 
treatment. 

Beneficial  . . 

12 

13 

? 

25 

14 

960,000 

1,680,000 

720,000 

14 

iNo  Denent  . 

70 

115/60 

20 

35 

15 

680,000 

1,520,000 

840,000 

70 

1  122/70 

35 

45 

10 

1,664,000 

2,048,000 

384,000 

15 

55 

76 

21 

2,240,000 

3,520,000 

1,280,000 

Following  these  transfusions  patient  says  she  feels 
‘stuffed”  and  that  the  eyelids  feel  thick  and 

Beneficial  . . 

16 

1 7 

76 

85 

swollen. 

55 

i 

9 

2,432,000 

4,176,000 

1,744,000 

: 

85 

52 

*33 

4,176,000 

2,672,000 

*1,504,000 

Marked  decrease  in  R.  B.  C.  and  hemoglobin 

Harmful  . 

18 

19 

? 

47 

62 

15 

3,624,000 

4,000,000 

376,000 

Patient  discharged  from  hospital  following  this  trans- 
fusion  greatly  improved. 

Patient  returned  to  hospital.  Condition  same  as  on 
first  admission,  poor.  Absent  41  days. 

Beneficial  . 

20 

21 

22 

? 

22 

40 

18 

648,000 

2,158,000 

1,510,000 

Beneficial  . . 

10 

? 

170/100 

42 

? 

55 

? 

13 

? 

2,450,000 

? 

3,158,000 

? 

708,000 

9 

Beneficial  .... 

too 

'2 

■ 

? 

142/85 

? 

53 

48 

48 

? 

5 

? 

1,900,000 

3,000,000 

? 

Splenectomy  Dec.  21, 1915.  Transfusion  12  hours  later. 
No  agglutination  or  hemolysis 

Beneficial  . . . 
Beneficial  .... 

23 

24 

25 

26 

? 

? 

51 

74 

70 

78 

19 

4 

3,368,000 

3,792,000 

3,648,000 

? 

280,000 

9 

Two  days  between  blood  counts 

Beneficial  .... 

? 

? 

78 

26 

82 

23 

4 

? 

1,224*000 

? 

9 

Patient  discharged  . 

Beneficial  .... 

27 

28 

*3 

1,440,000 

216,000 

? 

21 

29 

26 

5 

1,440,000 

1,448,000 

8,000 

29 

36 

7 

2,ZbZ,000 

2,608,000 

256,000 

30 

... 

36 

50 

14 

2,352,000 

2,416,000 

64,000 

31 

50 

55 

5 

2,416,000 

2,434,000 

28,000 

32 

54 

65 

11 

3,040,000 

4,680,000 

1,640,000 

Feb.  12,  1916.  Splenectomy.. 

Beneficial  . 

33 

34 

65 

? 

? 

2,482,000 

2,726,000 

244,000 

. . . 

63 

.  . 

.  . 

3,072,000 

35 

70 

76 

6 

3,752,000 

3,824,000 

72,000 

36 

71 

86 

15 

3,584,000 

4,736,000 

1,152,000 

37 

77 

84 

7 

2,424,000 

3,244,000 

1,020,000 

Spinal  cord  Ss.  prominent.. 

38 

39 

40 

41 

77 

? 

? 

3,472,000 

9 

9 

Patient  discharged  . 

’’  : 

1 

L60/75 

31 

35 

4 

L, 280, 000 

1,208,000 

*72,000 

Three  days  later  patient  perfectly  recovered.  Hb  30% 

R.  B.  C.  1,208,000.  ' 

Harmful  . 

#Ii08t.  ,  .. 
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Transfusion. 

Case. 

Age. 

Sex. 

Diagnosis. 

Number. 

a) 

rj 

Q 

Amount 

in  c.c. 

Method. 

Reaction. 

R.  H . 

M. 

Pernicious  anemia.  Oral  sepsis. 
Large  spleen. 

1st 

June  22, 1915 

610 

Lindeman  . 

Temperature  rose  to  105°.  Brov 
ish  eruption  on  body.  Haem 
rhagic  areas  on  arms.  Mark 
hemoglobinuria. 

P1  T 

44 

54 

M. 

M. 

Pernicious  anemia  . 

1st 

Mar.  25,1907 

1280* 

Suture  of  vein  to 

None . 

T.  M . 

Pernicious  anemia  . 

Pernicious  anemia.  Cord  changes 

1st 

1st 

2d 

1st 

Dec.  9, 1915 
Oct.  29, 1914 
Nov.  14,1914 

May  24,1915 
Feb.  3, 1914 

Oct.  23, 1915 

638 

540 

500 

660 

artery. 

Lindeman  . 

None . 

Non  b . 

R.  M . 

L.  O’F . 

E.  W . 

M.  W . 

27 

37 

35 

55 

M. 

F. 

F. 

F. 

Lindeman  . 

Lindeman  . 

Temperature  101°  for  24  hours  f 
lowing  transfusion.  48  hours  lat 
rose  to  105°.  CEdema  of  extrei 
ties.  Rales  in  lungs.  No  hen 
globinuria. 

None . 

Pernicious  anemia.  Splenectomy 

Pernicious  anemia . 

1st 

1st 

? 

750 

Elsberg  Cannula- 
Rachal  artery  to 
saphenous  vein. 
Lindeman  . 

None . 

Urticaria  appeared  10  minutes  af 
completion  of  transfusion, 
other  reaction. 

S.  H . 

.  . 

M. 

Pernicious  anemia.  Splenectomy 

1st 

2d 

April  4, 1915 
April  9,1915 
April  17, 1915 
April  24, 1915 
April  30, 1915 
May  14,1915 
May  28,1915 
Aug.  22,1915 
Aug.  29,1915 
Sept.  11, 1915 
Sept.  19, 1915 
Feb.  26,1915 

380 

660 

600 

625 

560 

650 

600 

Lindeman.  . 

None . 

None . 

4th 

5th 

6  th 
7th 
8th 
9th 
10th 
11th 
1st 

None . 

900 

726 

484 

550 

45 

M. 

Chronic  nephritis  and  myocardial 
insufficiency  with  secondary 

Lindeman  . 

None . 

R.  A . 

H.  A  . 

M.  ' 

anemia. 

Papilloma  of  bladder.  Secondary 

1st 

Aug.  23,1912 

9 

Direct  transfu- 

Temperature  101°  following  tra 

anemia. 

sion.  Artery  to 
vein. 

fusion.  No  other  reaction.  Bit 
in  urine  continuously  before  tra 
fusion. 

N.  B . 

11 

M. 

Burns  on  legs.  Secondary  anemia 

1st 

Sept.  7, 1915 

484 

Lindeman  . 

Temperature  rose  to  103°.  No  otl 

reaction. 

R.  B . 

14  mo. 

26 

F. 

Secondary  anemia.  Syphilis. 

1st 

Nov.  18,1915 

110 

Lindeman  . 

Temperature  rose  to  101°.  No  otl 

I.  B . 

F. 

Pneumonia.  Otitis  media. 
Submucous  sarcoma  (uterus). 

1st 

Oct.  15, 1915 

200 

Lindeman  . 

reaction. 

Vomited.  Air  hunger.  Death.  1 

R.  C . 

20 

F. 

Secondary  anemia. 

Chronic  pelvic  inflammatory  dis- 

1st 

Feb.  12,1915 

300 

Lindeman . 

tient  was  practically  moribu 
prior  to  transfusion  and  operati 
Tests  showed  no  agglutination 
hemolysis  (?). 

Severe  reaction.  Vomiting.  ( 

ease.  Secondary  anemia. 

lapse.  Temperature  103.4°.  Pu 
170.  Chill.  . 

H.  C.  ...... 

R.  C . 

1 

2  mos. 

F. 

F. 

Foreign  body  in  intestine.  Sec¬ 
ondary  anemia. 

Secondary  anemia . 

1st 

1st 

2d 

2d 

Sept.  6, 1915 

Oct.  9, 1915 

Oct.  30, 1915 
Jan.  21,1916 
Feb.  24,1915 
Nov.  4, 1914 

July  27,1915 

250 

110 

115 

100 

160 

600 

30 

Lindeman  . 

Lindeman  . 

Temperature  rose  to  104°.  No  otl 
reaction. 

Temperature  rose  to  102°.  No  otl 
reaction. 

4th 

1st 

1st 

26 

2  mos. 

M. 

M. 

Brain  tumor,  cerebral,  left.  Sec¬ 
ondary  anemia. 

Alimentary  intoxication.  Secon- 

Lindeman  . 

None . 

V.  c . 

W.  D . 

None . 

VT  TT 

9 

M. 

dary  anemia. 

Third  degree  burns,  legs  and 
body.  Secondary  anemia. 
Alimentary  intoxication.  Secon¬ 
dary  anemia. 

Splenomegaly.  Secondary  anemia 

1st 

Dec.  31,1915 

130 

Lindeman  . 

Temperature  became  subnorn 

Baby 

9 

M. 

M. 

1st 

1st 

Aug.  7, 1915 

May  10,1912 

100 

9 

Lindeman  . 

Child  seemed  worse. 

None . 

0.  H . 

c.  M . 

Direct  transfus’n. 

None . 

Radial  artery  to 
basilic  vein. 

A.  P . 

H  R . 

5 

26 

F. 

F. 

Burns,  abdomen  and  thighs.  No 
anemia. 

Gastric  ulcer.  Chronic  nephritis. 

1st 

1st 

Nov.  3, 1910 

Jim.  10,1915 

9 

850 

Direct  transfus’n. 
Radial  artery  to 
vein. 

Lindeman  . 

None . 

Vomited.  Hemoglobinuria.  Def 

Arteriosclerosis.  Secondary 

R.  S . 

3 

M. 

anemia. 

Mongolian  idiocy.  Secondary 

1st 

Oct.  30, 1915 

274 

Lindeman  . 

Temperature  rose  to  103.2°. 

22 

2i 

M. 

M. 

anemia. 

Congenital  syphilis.  Ulcer  of 
legs.  Secondary  anemia. 
Duodenal  ulcer.  Intestinal  indi- 

1st 

1st 

April  19, 1915 

Sept.  21, 1915 

625 

133 

Lindeman  .... 

J .  s.  ...... 

R.  S . 

gestion.  Secondary  anemia. 

_ 

•  Estimated. 
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Jlood  Pressure. 

Percentage  of 
Hemoglobin. 

Red  Blood  Cells. 

Reference 

No. 

a> 

oi 

ai 

be 

ci 

o3 

be 

Remarks. 

Result. 

a) 

o 

O 

o 

a> 

5 

a 

< 

a> 

a 

5 

O 

a 

< 

6 

? 

9 

34 

35 

l 

1,430,000 

9 

9 

During  transfusion  patient  complained  of  nausea  and 

Harmful  . 

42 

pain  in  back. 

9 

9 

22 

38 

16 

848,000 

1,880,000 

1,032,000 

16  c.  c.  of  blood  collected  from  Radial  in  one  minute  at 

Beneficial  . 

43 

close  of  transfusion.  Amount  roughly  estimated. 

4/60 

108/63 

57 

62 

r; 

1,126,000 

3,000,000 

1,874,000 

Beneficial  . 

44 

9 

9 

21 

35 

34 

39 

7 

1,024,000 

1,504,000 

1,584,000 

1,800,000 

560,000 

296,000 

No  benefit  . 

45 

9 

9 

4 

Very  atypical  reaction . 

Harmful  . 

46 

9 

9 

44 

56 

12 

1,672,000 

2,272,000 

400,000 

Patient  discharged  . 

Beneficial  . 

47 

9 

9 

35 

56 

21 

1,504,000 

2,228,000 

1,724,000 

Splenectomy  performed  with  transfusion  in  progress. 

Beneficial  . 

49 

5/70 

130/90 

99 

50 

18 

1,528,000 

2,864,000 

1,336,000 

Beneficial  . 

50 

9 

22 

29 

37 

41 

46 

48 

27 

39 

43 

47 

55 

58 

5 

10 

6 

6 

9 

10 

1,200,000 

1,180,000 

2,016,000 

2,252,000 

2,552,000 

2,370,000 

9 

9 

Beneficial  . 

51 

9 

9 

1,832,000 

2,408,000 

2,660,000 

2,960,000 

2,992,000 

652,000 

392,000 

408,000 

408,000 

622,000 

Beneficial  . 

52 

9 

9 

Beneficial  . 

53 

9 

9 

Beneficial  . 

54 

9 

Beneficial  . 

55 

9 

9 

Splenectomy  May  18,  1915 . 

Beneficial  . 

56 

9 

9 

34 

50 

16 

2,168,000 

9 

9 

Lues  . 

Beneficial  . 

57 

100 

124 

98 

105 

9 

100 

124 

115 

112 

? 

14 

33 

32 

33 

60 

32 

46 

42 

42 

65 

18 

13 

10 

9 

5 

960,000 

1,352,000 

1,400,000 

1,480,000 

3,104,000 

1,352,000 

9 

392,000 

9 

Beneficial  . 

58 

Beneficial  . 

59 

2,392,000 

1,880,000 

4,024,000 

992,000 

400,000 

80,000 

Beneficial  . 

60 

Beneficial  . 

61 

400  c.  c.  withdrawn  from  patient.  550  c.  c.  of  blood 

Beneficial  . 

62 

from  daughter  injected. 

9 

9 

18 

39 

14 

39 

61 

38 

21 

21 

24 

9 

9 

9 

Beneficial  . 

63 

9 

9 

9 

3,860,000 

2,712,000 

9 

Beneficial  . 

64 

9 

9 

9 

9 

Blood  injected  into  external  jugular  vein . 

Beneficial  . 

65 

9 

9 

15 

9 

9 

9 

9 

9 

Uterus  curetted  and  packed . 

Harmful  . 

66 

9 

9 

20 

24 

4 

1,200,000 

9 

9 

5  c.  c.  of  vital  red  intravenously  by  Dr.  Rowntree . 

Harmful  . 

67 

9 

9 

40 

15 

52 

58 

12 

43 

2,442,000 

9 

9 

9 

Beneficial  . 

68 

9 

9 

9 

9 

Incision  for  vein  at  elbow . 

Beneficial  . 

69 

9 

9 

Blood  injected  into  longitudinal  sinus . 

Beneficial  . 

70 

9 

9 

Incision  for  vein . 

Beneficial  . 

71 

9 

9 

14 

Given  into  vein  on  back  of  hand.  Incision  for  vein. . . 

Beneficial  . 

72 

115 

9 

45 

55 

10 

2,680,000 

3,800,000 

1,120,000 

Two  operations  prior  to  transfusion  with  much  hemor- 

Beneficial  . 

73 

rhage. 

No  benefit  . 

74 

. . . 

•  • 

•  • 

9 

9 

9 

Injected  into  longitudinal  sinus . 

9 

9 

34 

35 

1 

9 

9 

9 

Injected  into  longitudinal  sinus . 

Harmful  . 

75 

No  benefit  . 

76 

10 

90 

23 

93 

13 

3 

9 

1,885,000 

4,500,000 

9 

Beneficial  . 

77 

9 

4,600,000 

100,000 

No  benefit  - - - 

78 

8/100 

200/135 

25 

43 

18 

3,230,000 

9 

9 

Patient  vomiting  blood  prior  to  transfusion.  Autopsy. 

Harmful  . 

79 

9 

9 

18 

55 

37 

768,000 

2,768,000 

2,000,000 

Incision  for  vein . 

Beneficial  . 

80 

9 

9 

36 

40 

48 

40 

12 

0 

1,680,000 

9 

2,464,000 

9 

784,000 

9 

Beneficial  . 

81 

9 

9 

Incision  for  vein . 

No  benefit  . 

82 
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Transfusion. 

Case. 

Age. 

Sex. 

Diagnosis. 

Number. 

Date. 

Amount 

in  c.c. 

i 

Method. 

Reaction. 

G.  T . 

6  mos. 

F. 

Acute  intestinal  indigestion.  Sec- 

1st 

July 

27, 1915 

45 

Lindeman  . 

Severe.  Temperature  rose  to  103.5 

ondary  anemia. 

same  night.  To  105°  next  nigl 
and  to  105°  next.  Death.  N 
jaundice.  No  urinalysis. 

B  T  . 

2  wks. 

F. 

Bleeding  from  umbilical  cord 
stump.  Secondary  anemia. 

1st 

July 

10, 1915 

50 

None  . 

Syphilis  (?). 

M.  T . 

54  yrs. 

M. 

Gallstone  in  common  duct  opera- 

1st 

April 

3,1915 

520 

Lindeman  . 

Chill.  Temperature  rose  to  103.8 . 

tion.  Secondary  anemia. 

No  hemoglobinuria. 

H  M  . 

1£ 

M. 

Hemophilia.  Secondary  anemia. 

1st 

June 

Aug. 

Aug. 

Aug. 

Sept. 

8.1915 

6. 1915 

10. 1915 

14.1915 

4.1915 

100 

100 

T  A  n  d  ftm  a  n 

None . 

2d 

Lindeman  . 

None . 

3d 

254 

Lindeman  . 

None . 

4th 

275 

Lindeman  . 

None . 

C.  S . 

24 

M. 

Hemophilia.  Chronic  arthritis.. 

1st 

66 

Lindeman  . 

None . 

E.  H . 

39 

M. 

Brain  tumor.  Operation.  Haemor- 

1st 

Sept. 

9, 1915 

300 

Lindeman  . 

None  as  far  as  could  be  observed. 

rhage.  Shock. 

F.  H . 

16 

M. 

Rupture  of  kidney.  Haemorrhage. 

1st 

Jan. 

10, 1912 

? 

Direct  transfus’n. 

None . 

Shock. 

Crile  clamp. 

W.  S . 

19 

M. 

Typhoid  fever.  Second  perfora- 

1st 

Dec. 

31, 1915 

400 

Lindeman  . 

None . 

tion.  Haemorrhage.  Shock. 

A.  S . 

25 

F. 

Colloid  goitre.  Hyperthyroidism. 

1st 

Nov. 

14, 1915 

420 

Lindeman  . 

None . 

Operation.  Haemorrhage.  Shock 

T.  C . 

37 

M. 

Duodenal  ulcer.  Acute  alcoholic 

1st 

Feb. 

5, 1915 

500 

Lindeman  . 

None . 

gastritis.  Haemorrhage. 

E.  B . 

2 

F. 

Leukemia  . 

1st 

Oct. 

5, 1915 

120 

Lindeman . 

None  immediately.  Transfusio 

done  at  another  hospital. 

J.  S . 

31 

M. 

Acute  myeloid  leukemia.  Bron- 

1st 

Dec. 

19,1909 

? 

Crile  -  Bernheim 

None . 

chopneumonia.  Adherent  peri- 

Cannula.  Artery 

cardium. 

2d 

Jan. 

2, 1910 

9 

to  vein. 

Direct  method. 

None . 

Crile  Cannula. 
Artery  to  vein. 

C.  S . 

7 

M. 

Acute  leukemia . 

1st 

May 

16, 1913 

9 

Direct . 

Temperature  rose  to  103°.  Rales  i 

lungs.  Cough.  Dyspnoea. 

G.  W . 

25 

F. 

Chronic  myeloid  leukemia.  Haem- 

1st 

Nov. 

30,1915 

520 

Lindeman  . 

Temperature  rose  slightly.  Cliil 

orrhagic  diathesis. 

No  hemoglobinuria.  No  othe 
reaction. 

E.  S . 

26 

M. 

Splenomylogenous  leukemia. 

1st 

July 

7, 1913 

9 

Direct  transfus’n. 

None.  Patient  moribund  when  take. 

Epistaxis.  Secondary  anemia. 

Esmarch  Cannula. 

to  operating  room  and  died  on  th 

Artery  to  vein. 

table. 

J.  B . 

1 

M. 

Intestinal  indigestion.  Acidosis. 

1st 

Feb. 

5, 1916 

155 

Lindeman  . 

Temperature  rose  to  102.5°. 

B.  B . 

32 

F. 

Chronic  nephritis.  Myocardial 
insufficiency.  Secondary  ane- 

1st 

Nov. 

11, 1914 

600 

Lindeman  . 

Temperature  100°.  Body  and  limb 
itched  for  24  hours.  Some  nausea 

mia.  Uraemia. 

2d 

Dec. 

8, 1914 

400 

Lindeman  . 

No  hemoglobinuria. 

Temperature  rose  to  104.4°.  Blooi 

pressure  fell  100  mm.  Hg.  Severa 
convulsions. 

3d 

Dec. 

12, 1914 

500 

Lindeman  . 

None . 

P.  K . 

21 

M. 

Chronic  nephritis.  Secondary 

1st 

Jan. 

22,1916 

600 

Lindeman  . 

Temperature  rose  to  102.5°. 

anemia.  Uraemia.  Myocardial 
insufficiency. 

M.  P . 

3  wks. 

F. 

Acute  intestinal  indigestion. 

1st 

Jan. 

8, 1916 

22 

Lindeman  . 

None . 

Acidosis. 

E.  W . 

34 

M. 

Chronic  nephritis.  Uraemia.  Sec- 

1st 

April  21, 1915 

500 

Lindeman  . 

Patient  died  a  few  hours  later  o 

ondary  anemia.  CEderna  lungs. 

pulmonary  oedema. 

J.  M . 

28 

M. 

Pyelonephritis.  Cystitis.  Septi- 

1st 

Dec. 

2,1914 

240 

Lindeman  . 

Became  restless,  nervous,  cyanotic 

cemia. 

dyspnoeic  and  died  on  table 
Hemolysis. 

G.  R . 

27 

M. 

Gonococcus  septicemia.  Acute 

1st 

Oct. 

24,1914 

325 

Lindeman . 

None . 

nephritis.  Endocarditis. 

2d 

Oct. 

31, 1914 

600 

Lindeman  . 

None . 

C.  S . 

45 

M. 

Streptococcus  septicemia  . . 

1st 

Nov. 

24,1915 

205 

Lindeman  . 

None . 

2d 

Dec. 

11, 1915 

220 

Lindeman  . 

None . 

3d 

Dec. 

20, 1915 

250 

Lindeman  . 

None . 

4th 

Jan. 

7, 1916 

200 

Lindeman  . 

Temperature  rose  1°. 

5th 

Jan. 

26,1916 

176 

Lindeman  . 

Temperature  reached  103°,  but  usua 

evening  rise  for  this  patient  wa: 
to  102-103°. 

6th 

Feb. 

10, 1916 

257 

Lindeman  . 

None  apparently. 

D.  W . 

20 

F. 

Bacillary  dysentery  (Shigo). 

1st 

Oct. 

30, 1915 

800 

Lindeman  . 

Difficult  to  judge.  Patient  markedl: 

Pulmonary  tuberculosis. 

jaundiced  next  day.  Moribum 
when  transfusion  was  done. 

R.  B . 

24 

M. 

Typhoid  fever.  Relapse.  Haemor- 

1st 

May 

21,1915 

600 

Lindeman  . 

Wonderful  improvement.  Tempera 

rhage.  Otitis  media.  Cervical 

ture  fell  from  103°  to  100.5°.  Pulsi 

adenitis.  Parotitis. 

from  140  to  108.  Blood  pressure 
rose  18  mm.  Hg.  Bleeding  fron 
intestine  ceased. 

— 
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Blood  Pressure. 

Percentage  of 
Hemoglobin. 

Red  Blood  Cells. 

Remarks. 

Result. 

Reference 

No. 

o; 

H 

o 

A 

After. 

Before. 

After. 

Change. 

Before. 

After. 

Change. 

... 

•• 

.... 

.... 

.... 

Incision  for  vein — leg . 

Harmful  . 

83 

9 

9 

30 

50 

1  20 

84 

9 

9 

9 

64 

? 

9 

9 

9 

Patient  bled  slowly  but  steadily  after  operation. 

No  benefit  . 

85 

Transfusion  caused  no  cessation. 

22 

37 

15 

2,472,000 

2,854,000 

382,000 

Patient  bleeding  from  wound  on  tongue;  ceased  fol- 

Life  saving  . 

86 

fowing  transfusion. 

... 

? 

35 

? 

? 

? 

9 

Again  bleeding.  Ceased  with  transfusion . 

Life  saving  . 

87 

•  •  . 

28 

55 

27 

9 

9 

9 

Again  bleeding.  Suture  of  wound  ineffectual  several 

Life  saving  . 

88 

times. 

.  ,  , 

.  .  . 

55 

92 

37 

9 

9 

9 

Wound  healing . 

Life  saving  . 

89 

9 

9 

80 

9 

9 

9 

9 

9 

90 

9 

9 

9 

9 

9 

9 

9 

? 

Patient  moribund.  Blood  not  tested  for  agglutination 

No  benefit  . 

91 

or  hemolysis.  Perhaps  slight  temporary  benefit. 

Patient  died  in  18  hours. 

9 

62 

9 

9 

3,920,000 

9 

92 

Patient  died  a  few  hours  after  transfusion  and  second 

No  benefit  . 

93 

perforation  and  operation. 

9 

9 

9 

68 

? 

9 

2,624,000 

9 

94 

3/64 

9 

54 

9 

? 

3,350,000 

9 

9 

Patient  vomited  large  amounts  of  blood.  Operation. 

No  benefit  . 

95 

Ligature  of  bleeding  vessel.  Death  two  hours  later. 

84 

108 

9 

? 

9 

? 

9 

9 

Patient  died  a  few  weeks  later . 

No  benefit  . 

96 

9 

9 

20 

25 

5 

840,000 

1,130,000 

290,000 

Patient  bled  from  incision  made  for  vein . 

No  benefit  . 

97 

9 

9 

20 

31 

11 

960,000 

1,224,000 

264,000 

Patient  oozed  from  incision  made  for  veins.  Hb.  soon 

No  benefit  . 

98 

fell  to  former  level. 

9 

9 

27 

43 

16 

1,990,000 

2,400,000 

410,000 

Patient  died  six  weeks  later . 

No  benefit  . 

99 

? 

9 

30 

37 

7 

2,432,000 

2,756,000 

324,000 

Wound  on  back  from  which  patient  had  oozed  at 

Beneficial  . 

100 

intervals  for  20  days  and  had  not  healed,  ceased 

oozing  and  healed  rapidly. 

9 

9 

10 

9 

9 

1,092,000 

101 

60  c.  c.  of  blood  withdrawn  and  155  c.  c.  injected . 

No  benefit  . 

102 

38 

52 

14 

2  984  000 

3  996  000 

112  non 

103 

.  .  . 

46 

45 

*i 

2,920,000 

2,376,000 

*544,000 

Plasmaphaeresis  . 

Harmful  . 

104 

160 

190 

41 

47 

6 

? 

9 

9 

500  c.  c.  first  withdrawn  from  patient,  then  500  c.  c.  of 

Beneficial  . 

105 

husband’s  blood  injected. 

-• 

26 

37 

11 

2,088,000 

2,200,000 

112,000 

General  condition  improved . 

Beneficial  . 

106 

32 

? 

9 

1,500,000 

9 

9 

Injected  into  longitudinal  sinus.  Small  cephalohfema- 

No  benefit  . 

107 

toma. 

108 

19 

9 

9 

i  71 9  non 

109 

00 

108 

22 

26 

4 

9 

9 

9 

110 

</65 

118/80 

23 

30 

7 

1,650,000 

2,150,000 

500,000 

No  influence  on  septicema.  Incision  for  vein . 

Beneficial  . 

in 

06 

124 

77 

9 

9 

2  Q7G  non 

9 

9 

112 

/65 

94/75 

77 

78 

i 

3,328,000 

9 

9 

Donor  vaccinated  with  streptococcus  causing  septi- 

No  benefit  . 

113 

cemia  in  recipient. 

./90 

128/95 

9 

78 

9 

? 

9 

9 

Same  donor  . 

No  benefit  . 

114 

9 

9 

9 

9 

9 

9 

9 

9 

Same  donor  . 

No  benefit  . 

115 

9 

9 

9 

75 

9 

9 

4,368,000 

9 

Blood  cultures  from  patient  showed  no  decrease  in 

No  benefit  . 

116 

number  of  organisms. 

9 

9 

9 

9 

9 

9 

9 

9 

117 

9 

9 

65 

? 

9 

5,672,000 

9 

9 

Patient  died  12  hours  after  transfusion . 

No  benefit  . 

118 

/40 

98/60 

45 

51 

6 

9 

9 

9 

Patient  practically  moribund  prior  to  transfusion. . . . 

Life  saving  . 

119 

Lost. 
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Case. 

Age. 

Sex. 

Diagnosis. 

Number. 

Date. 

H 

insfusion. 

"c  d 

g“ 

S-S 

< 

Method. 

Reaction. 

R.  B . 

24 

M. 

Typhoid  fever.  Relapse.  Haemor- 

2d 

May  25,1915 

700 

Lindeman  . 

Chill.  Rise  in  temperature.  Gre 

— cont. 

rhage.  Otitis  media.  Cervical 

improvement  following.  Temper 

adenitis.  Parotitis. 

ture  normal  next  day. 

S.  D . 

27 

M. 

Typhoid  fever.  Perforation.  Sec- 

1st 

Oct.  2, 1915 

350 

Lindeman  . 

Temperature  fell  to  normal  12  hou 

ondary  anemia. 

following  transfusion.  Then  slow 

rose  to  former  level  102-103°. 

E.  S . 

25 

M. 

Typhoid  fever.  Haemorrhage. 

1st 

Nov.  13,1915 

460 

Lindeman  . 

Pulse  fell  from  120  to  104.  Stoppi 

Secondary  anemia. 

bleeding  from  intestine.  Temper 

ture  fell.  Patient  greatly  ii 

proved. 

2d 

Nov.  25,1915 

600 

Lindeman  . 

Pulse  fell  from  120  to  104  durii 

transfusion.  Temperature  fro 

104.2°  to  100°  in  next  12  hour 

Stopped  bleeding. 

G.  H . 

7  wks. 

F. 

Diphtheria.  Primary  anemia... 

1st 

Nov.  4, 1914 

60 

Lindeman  . 

Temperature  rose  to  103°.  No  otb 

reaction.  Temperature  elevatii 

commenced  prior  to  transfusio 

Probably  no  association. 

M. 

1st 

T\nr>  9Q  1Q1£ 

None . 

anemia. 

C.  L . 

7 

M. 

Tuberculous  splenomegaly  . 

1st 

May  14,1914 

? 

Direct  transfus’n. 

None . 

H.  W . 

25 

M. 

Balantidium  coli  infection.  Myo- 

1st 

May  12,1915 

375 

Lindeman  . 

Temperature  rose  to  105°.  Pulse  14 

cardial  insufficiency.  Second- 

Collapse.  No  hemoglobinuria. 

ary  anemia. 

J.  G . 

44 

F. 

Purpura  haemorrhagica . 

1st 

Aug.  31,1915 

330 

Lindeman  . 

None . 

F.  C . 

14 

F. 

Benzol  poisoning  . 

1st 

Jhly  8, 1909 

9 

Direct. 

None . 

Crile  Clamp. 

2d 

July  12,1909 

9 

Direct. 

None . 

Crile  Clamp. 

S.  H . 

31 

F. 

Benzol  poisoning  . 

1st 

May  3, 1914 

9 

Direct . 

None . 

2d 

May  17,1914 

? 

Direct. 

Slight  hemoglobinuria.  No  otb 

Moss  method. 

reaction. 

? 

None  . 

oQ 

4th 

May  31,1914 

9 

Direct . 

None  . 

5th 

June  13, 1914 

9 

Direct . 

None  . 

M  W 

1  4 

Till  v  3  1QOQ 

9 

None . 

J.  F . 

53 

F. 

Carcinoma  stomach.  Metastasis. 

lb  I. 

1st 

Nov.  8, 1915 

788 

Lindeman  . 

Violent  chill,  elevation  of  temper 

Thrombus  of  superficial  veins. 

ture.  Pulse  rose  from  120  to  140. 

Secondary  anemia.  Cerebral 

embolus. 

J.  J . 

? 

M. 

Carcinoma  prostate.  Haemor- 

1st 

May  28,1915 

9 

Lindeman  . 

None  . 

rhage.  Secondary  anemia. 

D.  J . 

60 

M. 

Carcinoma  stomach.  Secondary 

1st 

Dec.  9, 1913 

9 

Direct  transfus’n. 

None . 

anemia. 

Crile  Cannula. 

P.  M . 

40 

M. 

Carcinoma  stomach.  Abscess 

1st 

July  3, 1915 

600 

Lindeman . 

Mild.  Slight  rise  in  temperatur 

liver.  Secondary  anemia. 

No  other  reaction. 

A.  W . 

F. 

Carcinoma  stomach.  Metastasis. 

1st 

Sept.  9, 1915 

484 

Lindeman  . 

Collapse.  No  temperature  reactio 

Secondary  anemia. 

Soon  rallied.  No  cardiac  dilat 

tion.  No  hemoglobinuria  or  jau 

dice. 

H.  P . 

62 

M. 

11th 

450 

None  . 

table.  Reference  Nos.  29-38). 

c.  s . 

45 

M. 

Streptococcus  septicemia  (see 

7  th 

Mar.  14,1915 

210 

Lindeman  . 

Temperature  rose  to  102.6°.  Chil 

112-117). 

sensation  but  no  shaking,  h 

hematuria. 

8th 

April  1,1916 

220 

Lindeman  . 

Temperature  rose  to  108°.  No  chi; 

No  hematuria. 

9th 

May  1, 1916 

264 

Lindeman  . 

No  reaction. 

T.  D . 

Baby. 

F. 

Bleeding  from  puncture  wound 

1st 

April  25,1916 

60 

Lindeman  . 

Temperature  rose  to  104°.  Patier 

on  back. 

died  nine  hours  afterward.  I1 

evidence  of  hypertransfusion. 

J.  W . 

Baby. 

M. 

Acidosis  following  operation.  Re- 

1st 

April  21, 1916 

47 

Lindeman  . 

Probably.  No  reaction  from  tran 

moval  of  omental  cyst. 

fusion.  Child  died  10  hours  late 

W.  T . 

54 

M. 

Pernicious  anemia  . 

1st 

April  19, 1916 

400 

Lindeman  . 

Temperature  rose  to  101.5°.  Chi 

Urobilin  +  guaiac  0  (urine). 

C.  M . 

47 

F. 

Pernicious  anemia  . 

1st 

April  18, 1916 

330 

Lindeman  . 

Patient’s  temperature  became  su 

normal  then  rose  to  99.5°.  Urol 

lin  -f- ,  guaiac  negative  (urine 

Patient  died  nine  hours  aft 

transfusion. 

D  R 

55 

M. 

1st 

April  8, 1916 

440 

None . 

sclerosis.  Splenectomy. 

E.  C . 

28? 

F. 

1st 

Mar.  30,1916 

496 

Lindeman  . 

Patient  complained  of  pain  in  ba' 

after  transfusion.  Died  nine  hou 

later.  Moribund  when  transfuse 

R  A 

Baby. 

Mar  24  1916 

50 

P  P 

F 

Mar  21  1910 

140 

J.  N . 

Baby. 

Malnutrition.  Intoxication . 

1st 

Mar.  14,1916 

130 

Lindeman  . 

Died  five  hours  after  transfusio 

1 

1 

I 

No  evidence  of  hypertransfusior 
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ood  Pressure. 

Percentage  of 
Hemoglobin. 

Red  Blood  Cells. 

Remarks. 

Result. 

Reference 

No. 

3> 

h 

o 

3 

Q 

After. 

Before. 

After. 

Change. 

Before. 

After. 

— 

Change. 

/72 

9 

38 

46 

8 

9 

9 

9 

Donor  had  had  typhoid  fever.  Great  improvement _ 

Life  saving  . 

120 

i/70 

9 

40 

48 

8 

9 

9 

9 

Patient  died  two  hours  later.  Autopsy . 

Beneficial  . 

121 

28 

122 

.  .  . 

26 

32 

6 

9 

2,104,000 

9 

Incision  for  veins . 

Life  saving  . 

123 

20 

28 

8 

9 

9 

9 

Injected  into  jugular  vein  (incision) . 

124 

9 

9 

9 

36 

9 

9 

2,400,000 

9 

24  hours  later  Hb.  was  54% . 

Beneficial  . 

125 

7 

9 

35 

60 

25 

9 

9 

9 

Splenectomy  later.  Uneventful  convalesence . 

Beneficial  . 

126 

h 

9 

16 

20 

4 

9 

9 

9 

Incision  for  vein  . 

Harmful  . 

127 

9 

9 

75 

9 

9 

4,064,000 

9 

9 

No  benefit.  Patient  died  soon  after  leaving  hospital 

No  benefit  . 

128 

of  cerebral  hemorrhage. 

I? 

9 

28 

28 

0 

2,128,000 

2,160,000 

*32,000 

Transfusion  not  successful . 

Harmful  . 

129 

7 

9 

15 

9 

9 

1,150,000 

9 

9 

Transfusion  not  successful.  Patient  died  short  time 

Harmful  . 

130 

later.  Autopsy. 

? 

9 

20 

38 

18 

1,226,000 

1,680,000 

454,000 

Patient  greatly  improved.  Bleeding  ceased  tempo- 

Life  saving  . 

131 

rarily. 

i? 

9 

28 

48 

20 

1,117,000 

1,971,000 

864,000 

May  14,  1914.  500  c.  c.  of  defibrinated  blood  by  Dr. 

Life  saving  . 

132 

Moss’  method. 

? 

9 

20 

40 

20 

910,000 

1,856,000 

946,000 

Patient  bleeding  from  m.  m.  except  immediately  after 

Life  saving  . 

133 

transfusions. 

1? 

9 

24 

42 

18 

9 

9 

9 

Donor  not  tested  for  agglutination  or  hemolysis . 

Life  saving  . 

134 

? 

9 

48 

65 

17 

3,476,000 

4,528,000 

1,052,000 

Patient  has  practically  ceased  bleeding.  Regenerating. 

Life  saving  . 

135 

Perfect  recovery. 

|? 

9 

11 

8 

*3 

544,000 

640  000 

96,000 

Transfusion  unsuccessful  . 

Harmful  . 

136 

1/56 

100/58 

25 

30 

5 

2  800  000 

9 

9 

No  benefit  . 

137 

1? 

9 

15 

30 

15 

9 

2,160,000 

9 

Beneficial  . 

138 

j? 

9 

34 

50 

16 

9 

9 

9 

Gastro-enterostomy  and  partial  resection  while  trans- 

Beneficial  . 

139 

fusion  was  done. 

[? 

9 

30 

42 

12 

2,592,000 

3,553,000 

961,000 

Beneficial  . 

140 

i? 

9 

9 

9 

9 

9 

9 

9 

No  benefit  . 

141 

82 

88 

6 

3  272  000 

3  640  000 

68  000 

Second  transfusion  from  this  donor.  . 

Beneficial  . 

142 

7 

9 

9 

67 

9 

9 

9 

9 

Temperature  rises  less  every  P.  M.  than  upon  admis- 

Beneficial  (?)  ... 

143 

sion. 

j? 

9 

73 

9 

9 

9 

9 

9  , 

Patient’s  condition  improving . 

Beneficial  (?)  ... 

144 

? 

9 

57 

70 

13 

9 

9 

9 

Blood  cultures  in  Nov.,  1915,  showed  50  colonies  to  c.  c. 

Beneficial  (?)  ... 

145 

April  21,  1916,  2  colonies. 

i? 

9 

9 

9 

9 

9 

9 

9 

Reaction  strongly  suggested  an  agglutination  and 

Harmful  . 

146 

hemolysis. 

!•  • 

.... 

.... 

Moribund  when  transfused . 

No  benefit  . 

147 

47 

57 

10 

1  648  000 

9 

9 

Beneficial  . 

148 

j? 

9 

20 

29 

9 

960,000 

9 

9 

Patient  moribund  and  with  air  hunger  when  trans- 

Harmful  . 

149 

fused. 

7 

9 

85 

100 

15 

3,048,000 

3,952,000 

904,000 

Splenectomy  on  March  1,  1916 . 

Beneficial  . 

150 

!? 

9 

9 

9 

9 

9 

9 

9 

Transfusion  done  at  home  of  patient . 

Questionable  .... 

151 

i? 

9 

9 

9 

9 

9 

9 

9 

Bleeding  ceased.  All  other  methods  ineffectual . 

Beneficial  . 

152 

? 

9 

Beneficial  . 

153 

■? 

9 

9 

9 

9 

9 

9 

9 

No  benefit  . 

f  154 

Lost.  fin  final  balance  one  case  must  be  subtracted  (48  is  vacant)  making  a  total  of  153  transfusions. 
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ALEUCOCYTHiEMIC  LEUKAEMIA. 

1.  ACUTE  MYELOBLASTIC  LEUKEMIA.  2.  CHLOROMA  (?).  3.  CHRONIC 

LYMPHATIC  LEUKEMIA. 

By  John  T.  King,  Jr.,  M.  D. 

( From  the  Medical  Clinic  of  The  Johns  Hopkins  Hospital.) 


In  1845  Hughes  Bennett  reported  a  case  of  a  disease  which 
lie  later  called  “  leucocythaemia,”  or  “  white  cell  blood/' 
Shortly  after  Bennett’s  publication,  Virchow  described  a  con¬ 
dition  to  which  he  gave  the  name  “  leukaemia,”  or  “  white 
blood.” 1  The  diseases  recorded  by  these  two  observers  were 
undoubtedly  identical  in  nature,  but  “  leukaemia  ”  has  gained 
general  recognition  as  the  name  of  this  disease  entity.  In  its 
etiological  sense,  however,  neither  term  is  always  descriptive 
of  the  disease.  There  are  instances  of  true  leukaemia  (as  the 
name  is  now  used)  in  which  there  is  no  increase  of  leucocytes 
in  the  circulating  blood;  hence  “leukaemia”  has  come  to  be 
used  as  the  name  of  the  disease  as  a  pathological  condition, 
regardless  of  the  leucocyte  count.  In  describing  cases  of  true 
leukaemia  without  leucocytosis  of  the  blood,  the  term  “  aleu- 
kaemic  leukaemia  ”  is  frequently  used,  or  the  expression  “  leu¬ 
kaemia  in  the  aleukaemic  state,”  or  “  stage.”  “  Aleukaemic  ” 
here  is  used  in  its  etiological  sense,  indicating  an  absence  of 
leucocytosis  of  the  blood,  whereas  “  leukaunia  ”  is  used  in  its 
derived  sense,  to  indicate  the  fundamental  pathology  of  the 
disease.  To  use  two  words  of  the  same  origin  together  and 
give  them  entirely  different  meanings  creates  a  paradox  that 
is  often  confusing.  The  confusion  is  increased  by  the  fact 
that  the  word  “  aleukemic  ”  is  used  not  only  to  describe  condi¬ 
tions  in  which  there  is  no  leucocytosis,  but  also  conditions 
which  are  “  aleukaemic  ”  because  they  bear  no  relation  to  leu¬ 
kaemia. 

Waterhouse 2  has  reported  cases  of  true  leukaemia  with  quali¬ 
tative  blood  changes  but  which  showed  no  increase  in  the  total 
number  of  white  blood  cells.  “  Aleucocythaemic  Leukaemia  ” 
is  the  title  of  his  communication.  This  expression  is  not  con¬ 
fusing,  for  the  word  “  leucocythaemia  ”  has  retained  its  origi¬ 
nal  significance,  indicating  an  increase  of  white  blood  cells  in 
the  blood ;  moreover,  it  has  its  source  in  the  original  report 
of  Bennett. 

It  is  now  well  known  that  the  number  of  leucocytes  in  the 
blood  in  true  leukaemia  may  be  normal  or  even  subnormal.  One 
or  more  of  a  variety  of  circumstances  may  be  responsible  for 
this  condition.  As  the  result  of  treatment  with  X-rays,  arsenic, 
benzol,  etc.,  the  leucocytes  not  infrequently  drop  to  a  normal 
total  count.  Indeed,  care  must  be  taken  in  using  these  thera¬ 
peutic  agents  to  avoid  too  great  a  suppression  of  the  leucocytes. 
Intercurrent  infections,  such  as  influenza,  typhoid  fever,  tuber¬ 
culosis  and  septicaemia,  may  cause  a  reduction  of  the  leuco¬ 
cytes  in  leukaemia.  There  are  certain  cases  of  leukaemia  in 
which  the  leucocyte  count  may  be  normal  during  some  stage 

1  Osier,  Sir  Wm.:  The  Principles  and  Practice  of  Medicine,  1912. 

"Waterhouse,  R.:  Bristol  Med.  and  Chir.  Jour.,  1913,  XXXI,  10. 

I  wish  to  acknowledge  with  thanks  the  work  of  Mr.  Martin  of 
the  Phipps  Psychiatric  Clinic  in  making  photomicrographs  of  the 
blood. 


of  the  disease,  and  others  in  which  there  probably  never  is  a 
leucocytosis.  Incipient  cases  are  most  apt  to  present  a  normal 
white  cell  count,  but  the  same  may  occur  in  the  terminal  stage 
or  during  the  course  of  the  disease. 

In  most  of  the  above  cases  a  differential  count  would  be 
exjrected  to  show  an  abnormal  blood  picture,  usually  with 
definitely  immature  cells.  In  such  cases  there  is  no  doubt 
about  the  diagnosis  of  leukaemia.  There  is,  however,  a  small 
group  of  cases  to  which  the  name  “  pseudoleukaemia  ”  has  been 
given  by  certain  German  writers.  In  these  cases,  the  pathology 
is  that  of  leuka?mia,  except  that  the  blood  picture  is  normal. 
In  many  instances,  this  condition  passes  into  one  of  undoubted 
leukfemia,  with  characteristic  blood  changes.  The  attempt  to 
create  a  separate  disease  entity  of  such  cases  of  pseudoleukaemia 
has  not  met  with  general  acceptance,  as  the  difference  between 
these  conditions  and  leukaemia  is  slight.3 * 5 

The  Pappenheim  school  points  out  the  advisability  of 
sharply  differentiating  cases  of  aleukaemic  (aleuc-ocythaemic) 
disease  of  the  leucoblastic  tissues  from  infectious  granuloma¬ 
tous  disease  of  this  system  and  from  lymphosarcoma  and  true 
tumors.  They  say,  however,  that  the  real  hyperplastic  pesudo- 
leukaemia  is  only  a  particular  form  of  chronic  lymphadenoid 
leukaemia,  and  that  the  so-called  medullary  aleukaemic  pseudo¬ 
leukaemia  shows  the  same  diffuse  changes  in  the  bone-marrow 
as  does  the  outspoken  lymphadenoid  leukaemia.  Xaegeli'1 
holds  the  same  conception,  and  considers  that  aleukaemic 
lymphadenosis  and  myelosis  (pseudoleukaemia  or  aleukaemia) 
should  fall  into  the  group  of  leukaemias.  In  brief,  it  may  be 
said  that  the  conditions  classified  by  various  authors  as  true 
pseudoleukaemia,  either  lymphatic  or  medullary,  as  aleukaemia, 
as  aleukaemic  lymphadenosis  or  myelosis,  and  as  aleukaemic 
leukaemia,  are  probably  all  to  be  considered  leukaemia  at  an 
aleucocythaemic  stage. 

Other  cases  which  can  be  differentiated  by  the  history  only 
from  the  group  just  described  are  those  of  leukaemia  in  remis¬ 
sion.  It  is  said  that,  in  certain  cases,  remissions  occur  during 
which  the  blood  picture  may  become  perfectly  normal.  In 
some  cases,  the  blood,  spleen  and  all  other  tissues,  so  far  as  can 
be  determined,  may  become  perfectly  normal  during  a  remis¬ 
sion/ 

Chloroma  is  now  generally  recognized  as  a  type  of  leukaunia 
characterized  by  green  nodules,  which  have  a  predilection  for 
for  the  periosteum  of  certain  bones.  Cases  of  chloromatous 
leukaunia,  according  to  Xaegeli,  are  more  apt  to  present 
“  amende,  aleukaemic  and  sublymphaemic  ”  blood  pictures  than 
are  other  forms  of  leukaemia.  Xaegeli  explains  this  fact  by  the 


3  Pappenheim,  Baumgarten  and  others.  Folia  Haemat.,  1906,  453. 

'Naegeli,  O. :  Leukamie  u.  Pseudoleukamie,  1913. 

5  Cabot,  R.  C. :  Modern  Medicine,  Osier  and  McCrae,  1915. 
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hypothesis  that  the  abnormal  swelling  of  the  chloroma  tissue 
cells  may  prevent  these  cells  from  following  the  normal  chan¬ 
nels  of  passage  into  the  hloocl  stream.  Only  two  cases  are 
recorded,  however,  in  which  the  aleucocythaemic  condition  of 
the  blood  persisted  throughout  the  course  of  the  disease.  One 
is  that  of  Bramwell,*  which  ran  a  febrile  course,  with  a  lethal 
ending  one  month  after  the  patient  came  under  observation. 
The  white  cell  count  was  never  increased,  although  95%  or 
more  were  lymphocytes,  chiefly  large  lymphocytes.  Tiirk 7 
reported  the  other  instance :  this  was  a  rapidly  fatal  case  of 
chloroma,  with  a  W.  B.  C.  count  between  2000  and  4100  per 
c.  mm.  There  was  a  large  lymphocyte  percentage.  The  diag¬ 
nosis  was  confirmed  at  autopsy. 

In  the  records  of  The  Johns  Hopkins  Hospital  are  105 
cases  of  leukaemia,  of  which  41  belong  to  the  lymphatic,  64  to 
the  myeloid  variety.  Five  of  the  lymphatic  leukaemia  group 
were  aleucocythaemic  at  some  time.  In  one  case  the  W.  B.  C. 
count  fell  from  33,500  to  1900  as  a  result  of  treatment  with 
Fowler’s  solution,  and  the  differential  count  became  almost 
normal.  Another  ease  had  a  febrile  course  very  similar  to 
that  of  typhoid,  during  which  the  W.  B.  C.  rose  from 
4300  to  16,800  (77.75%  monos.).  At  discharge  the  blood 
presented  a  picture  of  chronic  leukaemia — W.  B.  C.  5880, 
monos.  60.66%.  A  third  case  showed  a  fall  of  W.  B.  C.  from 
17,000  (large  monos.  76.5%)  to  6880  (64.5%  monos.)  fol¬ 
lowing  X-ray  treatment  and  Fowler’s  solution.  Another  was 
a  case  of  chronic  aleucocythaemic  lymphatic  leukaemia  or 
lymphadenosis,  with  a  leucocyte  count  from  7200  to  9360,  and 
the  lymphocytes  as  high  as  88.5%.  Of  the  myeloid  leukaemia 
cases,  nine  were  aleucocythaemic  at  some  stage.  One  acute 
case  showed  a  normal  total  white  cell  count  for  a  few  weeks, 
while  there  were  73%  myeloblasts.  A  few  weeks  before  death 
there  was,  however,  a  flooding  of  the  blood  with  white  cells. 
Eight  chronic  myeloid  cases  were  aleucocythaemic  at  some 
stage,  five  as  the  result  of  treatment,  three  spontaneously.  No 
cases  of  chloroma  are  recorded. 

During  the  past  year  three  cases  of  leukaemia  of  the  aleuco¬ 
cythaemic  variety  were  studied  at  this  hospital.  In  one  of 
them  an  acute  myeloblastic  leukaemia,  so  far  as  is  known,  there 
was  never  a  real  leucocytosis ;  in  the  second,  a  case  of  chloroma, 
there  was  a  history  of  a  leucocytosis,  but  none  was  found  in 
counts  made  several  months  apart;  and  in  the  third  case,  one 
of  chronic  aleucocythaemic  lymphatic  leukaemia,  there  was  no 
leucocytosis  prior  to  the  terminal  stage. 

Case. — Acute  myeloblastic  leukaemia.  White  school-girl,  aet. 
14. 

Complaint. — Weakness. 

Family  History. — Negative,  except  for  paresis  in  the  father. 

Past  History. — Healthy  girl.  Two  light  attacks  of  scarlet  fever, 
in  infancy  and  at  six  years.  Measles  twice,  at  10  and  12  years  of 
age. 

Present  Illness. — The  onset  was  three  months  before  admission, 
with  stiffness  in  the  knees  and  pain  on  walking.  Salicylates  were 
ineffectual.  No  other  joints  were  involved,  but  the  pain  in  the 
knees  continued  until  one  month  before  admission.  There  was 


‘Bramwell,  B.:  Brit.  Med.  Jour.,  1902,  I,  p.  453. 
’Tiirk,  W.:  Wien.  klin.  Wchnschr.,  1903,  XVI,  1023. 


progressive  pallor  and  weakness.  One  small  hemorrhagic  spot 
was  seen  on  the  left  arm.  There  was  no  oedema  nor  dyspnoea. 
She  lost  15  pounds  in  weight.  Both  the  patient  and  her  mother 
noticed  some  fullness  of  the  abdomen.  One  week  before  admis¬ 
sion  a  consulting  physician  found  the  W.  B.  C.  count  8000. 

Examination  on  Admission. — The  skin  and  mucous  membranes 
were  very  pale.  Nothing  unusual  was  noticed  as  to  the  gums  and 
tonsils.  There  were  enlarged  glands  at  the  angles  of  the  jaws, 
and  firm,  palpable  posterior  cervical  glands;  these  glands  were 
only  moderately  enlarged.  The  axillary  glands  were  palpable, 
but  neither  large  nor  soft,  and  the  inguinals  were  not  felt.  There 
was  some  retromanubrial  dullness.  The  spleen  was  notched  and 
reached  to  a  level  two  finger-breadths  above  the  left  anterior 
superior  spine,  and  just  beyond  the  umbilicus  on  the  right.  The 
liver  edge  was  just  below  the  costal  margin.  There  was  a  small 
cutaneous  hemorrhage  on  the  left  arm,  and  hemorrhages  in  both 
retinae.  An  ankle  clonus  was  obtained  on  the  right  side. 

The  Blood.- — Bleeding  time  was  definitely  prolonged.  Resistance 
of  R.  B.  C.  to  hypotonic  salt  solutions  was  normal.  There  was 
marked  anisocytosis  and  poikilocytosis  of  the  red  cells.  R.  B.  C. 
1,552,000.  Hb.  25%.  W.  B.  C.  7120. 

Differential  count  (250  cells),  Wilson  stain: 

Poly.  Neut .  22.4  per  cent. 

Poly.  Eosin .  0.4  “ 

Poly.  Baso .  0.4  “ 

Large  Mono .  0.4 

Small  Lymphocytes  .  0.4 

Large  Lymphocytes  .  1.2 

Transitionals  .  0.0 

Myeloblasts  .  57.6 

Promyelocytes  .  1.6 

Myelocytes  (Neut.)  .  1.6 

Myelocytes  (Eosin.)  .  0.0 

Myelocytes  (Baso.)  .  0.4 

Normoblasts .  3.2 

Intermediates  .  1.6 

Megaloblasts  .  1.2 

Smudges  .  6.4 

Unclassified  .  1.2 


100.0  per  cent. 

The  predominating  cell  was  a  typical,  large  myeloblast.  The 
protoplasm  was  not  granular,  stained  rather  deeply  basophilic, 
and  was  frequently  vacuolated.  The  protoplasm  was  often  ex¬ 
tremely  scanty.  It  was  sometimes  even  darker  than  the  nucleus. 
The  nuclei  were  usually  round  oval,  often  with  an  incisure;  they 
stained  less  deeply  than  the  average  lymphocyte  nuclei,  and 
showed  a  very  delicate  reticulation. 

The  Wassermann  reaction  was  negative.  The  urine  was  nega¬ 
tive:  it  showed  no  Bence-Jones  proteinuria.  The  temperature 
varied  from  99.5°  to  100.6°  F. 

The  patient  left  the  hospital  after  two  days’  observation.  She 
became  worse  and  died,  three  months  after  the  onset  of  the  first 
symptom.  Her  physician  wrote  that  the  spleen  just  before  death 
was  about  one-half  its  previous  size;  no  further  blood-counts  were 
made.  No  autopsy  was  done. 

The  case  is  a  typical  one  of  acute  myeloblastic  leukaemia, 
except  for  the  aleucocythaemic  hloocl  condition.  The  counts 
prior  to  the  patient’s  admission  and  while  she  was  in  the  hos¬ 
pital  were  not  elevated,  and  although  no  counts  were  made 
after  her  discharge,  it  seems  unlikely  that  an  increase  of  white 
cells  would  have  coexisted  with  a  decrease  in  the  size  of  the 
spleen. 

Case  II. — Chloroma.  White  woman,  set.  58,  widow,  housewife. 

Complaint. — Tenderness  of  the  teeth.  Puffiness  of  the  eyes. 

Family  History. — Negative. 
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Past  History. — Usual  childhood  diseases.  Scarlet  fever  at  five 
years,  followed  by  difficulty  in  hearing. 

Present  Illness. — Four  years  before  admission,  the  patient  con¬ 
sulted  a  physician  for  indigestion.  Through  routine  examina¬ 
tion,  an  enlarged  spleen  was  found.  At  that  time,  the  W.  B.  C. 
were  18,000,  with  85  per  cent  of  small  round  cells.  Since  that  time, 
counts  have  varied  between  9000  and  30,000,  with  mononuclears 
between  65  per  cent  and  90  per  cent.  The  spleen  was  treated  with 
X-ray,  and  arsenic  was  given.  A  little  more  than  two  years  before 
admission,  a  swelling  was  noticed  on  the  left  cheek,  just  anterior 
to  the  ear.  Soon  a  tumor  appeared  above  the  right  clavicle.  For 
several  months  at  that  time  there  was  severe  pain  in  the  legs, 
especially  in  the  knees.  One  dose  of  Salvarsan  was  given.  About 
six  months  before  admission  several  swellings  appeared  in  the 
neck  on  both  sides,  and  subsequently  the  other  masses  described 
in  the  examination  developed.  A  few  months  before  admission, 
there  was  excruciating  pain  in  the  teeth.  Several  teeth  were 
extracted,  some  abscesses  were  found,  and  there  was  relief  from 
pain  in  the  teeth  and  knees.  The  patient’s  friends  noticed  that 
her  complexion  was  becoming  yellowish-gray.  At  the  time  of 
admission  she  had  no  especial  complaint.  She  had  lost  30  pounds 
in  weight.  Her  hearing  had  become  much  less  acute,  though 
always  impaired  since  scarlatina. 

Physical  Examination. — The  skin  was  dusky,  with  an  olive  tint. 
There  were  masses  on  both  malar  eminences,  invading  the  eye 
sockets.  One  of  these  masses  measured  10  x  5  cm.,  and  it  was 
difficult  to  prove  its  connection  with  the  bone.  The  other  was 
smaller,  firmer,  and  definitely  attached  to  the  bone.  There  was 
a  flat  mass  connected  with  the  left  mastoid  bone  and  extending 
downward  to  join  matted  nodules  on  the  left  side  of  the  neck. 
She  could  hear  nothing  less  than  a  shout.  There  was  considerable 
thickening  of  the  middle  of  the  left  clavicle.  Glands  were  felt  in 
the  right  and  left  axillae;  in  the  latter  was  a  mass  as  large  as  the 
end  of  the  thumb.  Over  the  front  of  the  chest  were  several  sub¬ 
cutaneous  nodules,  to  two  of  which  the  skin  was  attached.  The 
inguinal  glands  were  a  little  large  on  the  left,  not  on  the  right. 
On  the  back  were  a  number  of  small  nodules,  most  of  them  in  the 
skin.  The  surface  of  some  of  these  had  a  somewhat  grayish- 
brown  color  at  the  points  where  they  were  nearest  the  skin.  They 
looked  rather  like  old,  discolored  ecchymoses. 

The  gums  were  very  tender  about  some  of  the  exposed  teeth. 
The  heart  and  lungs  were  normal. 

The  liver  reached  to  the  umbilicus  in  the  median  line,  and  well 
below  it  on  the  right.  The  border  was  sharp  and  the  surface 
smooth,  with  slight  rounded  prominences.  The  spleen  reached 
about  7  cm.  below  the  costal  margin,  was  very  firm  and  rather 
prolapsed  toward  the  left. 

Nothing  abnormal  was  seen  in  the  eye-grounds. 

The  Bloocl. — - 

Hgb.  (Sahli)  . 66  per  cent. 

R.  B.  C . 3,928,000 

W.  B.  C . 5120 

Differential  Count. — 


Wilson  Stain. 

Ehrlich  Stain. 

No.  Counted.  % 

No.  Counted.  % 

Poly.  Neut . 

. ..  254 

63.25 

382 

63.70 

Poly.  Baso . 

0 

0.00 

1 

0.17 

Poly.  Eosin . 

. . .  23 

5.75 

34 

5.60 

Small  Lymph . 

. . .  62 

15.50 

128 

21.30 

Large  Lymph . 

09 

8.25 

41 

6.80 

Large  Mono . 

. ..  20 

5.00 

10 

1.70 

Transitionals  . 

0 

0.00 

4 

0.70 

Neut.  Myelocytes  (?)... 

6 

1.50 

0 

0.00 

Myeloblasts  (?)  . 

2 

0.50 

0 

0.01 

400 

99.75 

600 

99.97 

There  was  slight  anisocytosis  of  the  red  blood  cells,  no  poiki- 
locytosis,  and  neither  basophilia,  punctate  or  diffuse,  nor  nucleated 
forms.  The  polymorphonuclear  forms  frequently  showed  coiled, 
elongated  nuclei,  not  unlike  rare  transitional  forms.  The  con¬ 
volutions  of  the  nuclei  were  seen  most  clearly  in  preparations 
poorly  (lightly)  stained  by  Ehrlich’s  method.  Some  of  the  nuclei 
resembled  tightly  coiled  snakes,  and  in  some  of  them  one  end  of 
the  nucleus  was  separated  from  the  coil  and  seemed  actually  to 
protrude  from  the  cell.  In  some  instances  a  very  tightly  coiled 
nucleus  looked  very  much  like  a  mononuclear  cell,  especially  in  a 
Wilson-stained  preparation. 

The  Wassermann  reaction  was  negative.  The  urine  was  nega¬ 
tive  and  showed  no  Bence-Jones  protein. 

A  few  months  prior  to  her  admission  the  patient’s  physician 
sent  a  bit  of  tissue,  containing  a  subcutaneous  nodule  from  her 
body,  to  this  hospital  for  diagnosis.  A  laboratory  assistant 
made  a  section  and  destroyed  the  gross  specimen;  the  stained 
"section  was  forwarded  to  Dr.  Winternitz  who  was  away,  His 
report  follows : 

“  The  section  is  from  subcutaneous  tissue,  and  bits  of  degen¬ 
erated  voluntary  muscle  occur  between  the  lobules  of  tumor  mass. 
The  lobules  are  irregular  in  size  and  shape,  and,  as  far  as  can  be 
determined,  do  not  represent  a  change  in  a  preexisting  lymphoid 
structure  but  a  new  formation.  This  assumption  is  strengthened 
by  the  fact  that  several  minute  tubular  structures  occur  in  the 
very  center  of  several  lobules.  These  tubular  structures  are  built 
by  cubical  epithelium  and  are  only  explainable  by  assuming  that 
the  tumor  has  infiltrated  the  deeper  layers  of  the  skin  and  sur¬ 
rounded  some  of  the  small  glands  and  ducts,  i.  e.,  the  sweat-ducts 
of  the  skin. 

Otherwise  the  tumor  has  a  uniform  appearance  and  consists 
almost  entirely  of  a  densely  packed  mass  of  small  round  cells 
similar  to  lymphocytes.  In  many  places  these  overshadow  the 
supporting  framework  of  connective  tissue  and  vessels  com¬ 
pletely. 

In  view  of  the  history  I  should  rather  incline  to  regard  this 
as  a  type  of  lymphatic  leukaemia  tending  toward  the  aleukaemic 
variety  with  a  tendency  to  nodule  formation  such  as  occurs  in 
chloroma,  mycetoma,  etc.  An  absolute  differentiation  is,  how¬ 
ever,  impossible  from  the  section  alone.” 

The  patient  left  the  hospital  in  the  latter  part  of  October, 
1915,  after  two  days’  stay,  and  was  again  seen  on  April  2,  1916. 
In  the  interim  she  had  had  36  injections  of  sodium  cacodylate 
and  eight  X-ray  treatments,  one  to  the  left  side  of  the  forehead, 
two  to  the  back  and  the  rest  to  the  long  bones.  She  had  felt 
very  well  and  had  been  quite  active.  Her  chief  complaint  was 
of  a  neuralgic  pain  in  the  lower  jaw. 

Examination  (April  2.  Dr.  Thayer). — The  color  was  much  better. 
The  prominence  which  had  been  present  on  the  left  temple  when 
last  seen  was  entirely  absent.  There  was  still  a  slight  prominence 
on  the  right  forehead.  The  masses  in  the  neck  were  about  as 
before,  but  many  of  the  nodules  on  the  back  had  entirely  disap¬ 
peared.  There  were  several  nodules  on  the  front  of  the  chest. 
Although  several  of  these  were  adherent,  no  definite  discoloration 
of  the  skin  could  be  made  out.  Three  superficial  masses  in  the 
skin,  one  just  below  the  left  breast  and  two  below  the  right  breast, 
showed  a  distinct  slightly  dirty  gray-brown  discoloration,  just 
like  that  which  was  seen  in  the  back  on  the  previous  examination. 

The  heart  and  lungs  were  clear. 

The  spleen  was  just  about  as  before.  The  epitrochlear  glands 
were  palpable,  the  inguinals  not  essentially  enlarged.  The  liver 
extended  12  to  12.5  cm.  below  the  costal  margin  in  the  right 
mammillary  line. 
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The  patient's  hearing  was  much  improved.  She  could  hear 
ordinary  conversational  tones. 

The  blood  at  this  time  showed: 


Hb.  (Sahli) 

R.  B.  C . 

. 4,000,000  (  +  ) 

W.  B.  C..  . . 

. 7000  (+) 

Differential  Count 

( Wilson  Stain), 

200  Cells.— 

Poly.  Neut . 

.  54.0 

per  cent. 

Poly.  Baso . 

.  1.0 

(( 

f  Slight  anisocytosis. 

Poly.  Eosin . 

.  6.5 

a 

R.  B.  C.^  No  poikilocytosis. 

Large  Mono . 

5.0 

tt 

1  No  basophilia. 

f  Polymorphonuclears  with 

Small  Mono . 

.  27.5 

“  J 

convoluted  nuclei  again 

! 

present. 

Large  Lymphocytes. 

,  2.5 

a 

Transitionals  . 

2.5 

Myelocytes  (Eosin.). 

,  0.5 

« 

Unclassified  . 

0.5 

(( 

100.0 

per  cent. 

The  history  of  chronic  splenomegaly,  with  leueocytosis  and 
mononucleosis,  the  glandular  enlargement  and  the  many  no¬ 
dules  of  leucoblastie  tissue  left  little  doubt  that  the  case  was 
one  of  leukaemia.  Certain  features  made  the  diagnosis  of 
chloroma  probable. 

Chloroma  is  more  common  in  individuals  younger  than  this 
patient.  The  average  age  is  about  20.  Fifty-two  years  is  the 
greatest  age  found  reported.  The  onset  of  the  disease  is 
usually  acute,  often  with  pains  in  the  knees,  teeth  or  head. 
Hemorrhages,  weakness  and  anaemia  follow  rapidly.  Ulcerated 
gums  and  throat  may  lead  to  the  diagnosis  of  Vincent’s  angina 
or  diphtheria.  There  is  usually  exophthalmos,  from  invasion 
of  the  orbits  by  the  chloroma  tissue.  Tumors  form,  showing  a 
predilection  for  the  periosteum  of  certain  hones,  especially  of 
the  face  and  skull.  The  order  of  frequency  with  which  these 
bones  are  involved  is :  (1)  Orbits.  (2)  Dura  or  sinuses.  (3) 
Temporal  bone.  (4)  Temporal  fossa.  (5)  Sphenoid.  (6) 
Ethmoid,  etc.  The  nodules  may  be  attached  to  sternum,  ribs, 
lymphatic  system,  spleen,  liver,  subcutaneous  tissue  or  kid¬ 
neys.  Pathological  examination  shows  that  there  is  practically 
no  tissue  or  organ  of  the  body  which  may  not  be  infiltrated  by 
chloroma  tissue.  The  gross  color  of  the  nodules  and  of  the 
infiltrating  tissue  is  green.  Sections  of  the  tissue  show  lympho¬ 
cytes  and  cells  having  the  appearance  of  myeloblasts.8  The 
most  characteristic  blood  cell  has  been  described  by  Butter¬ 
field,9  and  was  thought  by  some  to  be  pathognomonic  of  cases 
of  chloroma,  but  it  has  often  been  seen  in  other  cases  of  leu¬ 
kaemia.  It  is  a  non-granular  mononuclear  cell  with  a  con¬ 
voluted  nucleus — a  myeloblast.  In  cases  of  chloroma  there 
are  usually  an  enlarged  spleen  and  liver.  The  course  is  almost 
always  febrile,  ending  fatally  in  a  few  months.  The  longest 
case  recorded  lasted  one  and  one-half  }rears. 

The  case  reported  here  wras  typical  in  the  following  respects : 
(1)  The  early  pains  in  the  teeth  and  knees.  (2)  The  location 
of  the  tumors.  (3)  The  color  of  the  skin  over  the  tumors,  and 

8  Burgess,  A.  M.:  Jour.  Med.  Research,  1912,  XXII,  133. 

9  Butterfield,  E.  E.:  Deutsch.  Arch.  f.  klin.  Med.,  1908,  XCII,  336. 


the  generalized  olive  tint.  (4)  The  enlarged  spleen,  liver  and 
lymphatics.  (5)  The  anatomical  appearance  of  the  excised 
nodule.  (6)  The  anaemia.  (7)  The  convoluted  nuclei  of  the 
polymorphonuclear  cells  may  have  some  diagnostic  significance. 
The  case  was  unique  in  these  features:  (1)  The  patient’s  age 
(58).  (2)  The  chronicity  of  the  disease  (now  four  years). 

(3)  The  almost  normal  blood  picture. 

There  are  eight  chief  hypotheses  as  to  the  nature  of  chloroma. 
They  embody  two  main  ideas — one  that  it  is  purely  a  leuksemic 
disease,  and  another  that  it  is  purely  sarcomatous.  Various 
combinations  of  these  central  ideas  have  been  advanced,  into 
which  it  is  scarcely  necessary  to  enter  at  length.  These  various 
hypotheses  are  discussed  by  Lehndorff,10  from  whom  Pappen- 
heim’s  views  are  quoted  as  follows :  “  Chloroma  is  a  green- 
colored  type  of  malignant  hyperplasia  of  the  hematopoietic 
tissue,  which  appears  as  hyperplastic  chloroma  or  as  chloro- 
sarcoma,  with  all  stages  of  intermediate  forms.” 

It  seems  likely  that  the  case  reported  here  has  more  the 
nature  of  a  neoplasm  than  of  a  blood  disease;  however,  in  view' 
of  the  history  of  leueocytosis  and  mononucleosis,  it  seems  not 
improbable  that  the  case  was  studied  during  a  remission  and 
that  definite  leuksemic  blood  changes  will  appear  before  the 
disease  has  run  its  course. 

Case  III. — Chronic  Lymphatic  Leukaemia.  White  man,  aet.  60, 
married,  farmer.  Admitted  April  3,  1916. 

Complaint. — Indigestion.  Weakness. 

Family  History. — Negative. 

Past  History. — Measles  and  pertussis  in  childhood.  Pneumonia 
at  10.  Erysipelas  10-12  years  ago. 

Present  Illness. — In  March,  1915,  one  year  ago,  he  Fad  an  attack 
of  “  grippe  ”  which  lasted  from  six  to  eight  weeks.  He  felt  “  weak 
and  achy  ”  until  June.  The  skin  became  very  tender  and  boils 
developed  from  the  slightest  injury.  There  was  dyspnoea,  which 
gradually  increased  until  the  time  of  admission.  For  three 
months  before  his  admission,  the  patient  had  constant  indigestion, 
without  vomiting.  He  said  he  had  had  lumps  under  the  left  arm 
for  10  or  12  years.  About  six  or  eight  months  ago  he  noticed 
lumps  in  the  neck,  and  in  both  groins  about  four  months  ago.  He 
lost  30  to  40  pounds  in  weight.  There  was  no  oedema,  and  no 
purpura.  There  were  many  small  boils  from  time  to  time,  which 
ruptured  and  discharged  bloody  material. 

Physical  Examination  (on  admission). 

There  was  marked  emaciation.  The  skin  was  sallowr,  but  lacked 
a  lemon-yellow  tint.  There  were  a  few  pustules.  The  mucous 
membranes  were  quite  pale.  There  was  an  occasional  rather 
metallic  cough,  suggestive  of  mediastinal  pressure.  The  teeth 
were  very  bad,  many  were  carious,  and  there  was  a  moderate 
pyorrhoea. 

Glands. — The  cervicals  on  both  sides  were  enlarged,  soft,  dis¬ 
crete,  and  about  the  size  of  unshelled  almonds.  The  axillaries 
were  of  similar  consistency,  but  large — about  the  size  of  walnuts. 
The  inguinal  and  epitrochlear  glands  were  similar  to  the  cervicals. 
In  the  right  iliac  fossa  several  rounded  masses  could  be  felt,  which 
were  thought  to  be  glands. 

Thorax  and  Heart. — Nothing  unusual  was  found,  except  a 
rather  loud  systolic  murmur  at  the  heart’s  base,  best  heard  over 
the  right  carotid  artery.  There  was  diffuse  thickening  of  the 
radial  vessels. 


19  Lehndorff,  H.:  Jahrb.  f.  Kinderheilk.  u.  Phys.  Erzieh.,  1910, 
LXXII,  53. 
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Liver. — This  was  felt  three  fingerbreadths  below  the  costal 
margin  in  the  midclavicular  line;  its  edge  was  sharp  but  the 
consistency  of  the  organ  was  about  normal. 

Spleen. — The  spleen  was  felt  deep  in  the  flank,  presenting  a 
sharp  edge  and  a  notch.  It  moved  with  respiration,  and  lay  two 
to  three  fingerbreadths  below  the  costal  margin. 

The  Blood. — The  flow  and  clotting  are  normal. 

r.  B.  C . 3,128,000 

Hb . 43  per  cent. 

W.  B.  C . 7720 


Differential  Count  ( Wilson  Stain),  250  Cells. — 

Poly.  Neut .  37.6  per  cent. 

Poly.  Baso .  0.8 

Poly.  Eosin .  3.2 

Large  Mono .  5.2 

Small  Lymphocytes  .  50.0 

Transitionals  .  2.4 

Large  Lymphocytes .  0.0 

Large  Mononuclears  with  convo¬ 
luted  nuclei  and  granular  pro¬ 
toplasm  .  0.8 


100.0  per  cent. 

Slight  anisocytosis  and  poikilocytosis  of  R.  B.  C.  No  basophilia 
nor  nucleated  forms. 

Ewald  Test  Meal—  Negative  except  that  there  was  seven  per 
cent  acidity  deficit  of  free  HC1.  Total  acidity  was  20  ac.  per  cent. 

Stool. — Negative. 

Wassermann  Reaction. — Negative.  , 

Urine. —  (Admission).  S.  G.  1.010.  Alb.  ++.  Many  pus  cells. 
No  blood.  No  casts. 

Subsequently  the  pus  disappeared  from  the  urine,  and  the 
albumin  was  reduced  to  a  trace. 

April  8.  X-ray  treatment  to  spleen. 

April  15.  X-ray  treatment  to  external  glands. 

April  17.  W.  B.  C.  12,880. 


Differential  Count  ( Wilson  Stain), 

Poly.  Neut . 

Poly.  Baso . 

Poly.  Eosin . 

Large  Mono . 

Small  Lymphocytes  . 

Transitionals  . 

Myelocyte  . 


200  Cells. — 

_  59.0  per  cent. 

_  0.5 

_  1.0 

. . . .  9.5 

_  29.0 

_  0.5 

0.5 


100.0  per  cent. 

Many  of  the  cells  classed  as  polymorphonuclears  have  convo¬ 
luted  nuclei. 

April  20.  Temp.  103°  F.  Cough.  Congestion  of  lung  bases. 
Hb.  44  per  cent.  R.  B.  C.  3,224,000.  W.  B.  C.  21,500. 

April  23.  W.  B.  C.  16,080. 


Differential  Count  ( Wilson  Stain),  200  Cells. — 


p.  m.  N .  50.5  per  cent. 

P.  M.  B .  0.0 

P.  M.  E .  0.0 


Large  Mono .  7.0 

Small  Lymph .  30.5 

Large  Lymph .  5.0 

Transitionals  .  7-0 


100.0  per  cent. 

Many  polymorphonuclear  cells  have  thick,  tightly  or  loosely 
coiled  nuclei  and  neutrophilic  granules.  Some  nuclei  are  snake¬ 
like  and  so  closely  coiled  as  to  suggest  a  mononuclear  cell.  Others 
have  thick  and  elongated  nuclei  resembling  transitionals. 


April  25.  X-ray  treatment  to  external  glands.  The  glands  are 
all  smaller  than  on  admission,  but  at  present  are  not  quite  so  soft 
in  the  center  as  they  were  just  after  the  first  treatment. 

April  27.  Marked  diarrhoea.  Stools  contain  pus,  no  blood. 
Stool  Culture. — Hiss-Russell  dysentery  bacilli  obtained.  W.  B.  C. 
36,080. 

April  29.  Some  vomiting.  W.  B.  C.  30,350. 

Differential  200  Cells. — 

P.  m.  N .  41.0  per  cent. 

P.  M.  B .  0.0 

P.  M.  E . : .  O.o 

Large  Mono .  0.5 

Small  Lymph .  58.0 

Transitionals  .  0.5 


100.0  per  cent. 

April  30.  Dysentery  and  vomiting  continue.  Irregular,  sharp 
elevations  of  temperature  (highest  102.6°  F.)  alternate  with  sub¬ 
normal  temperature.  Dilatation  of  the  stomach  has  set  in.  Defi¬ 
nite  “  air  hunger  ”  to-day.  CCL  tension  of  alveolar  air  22  mm.  Hg. 

May  1.  Patient  died. 

The  temperature  ranged  between  96°  and  101°  F.  prior  to  the 
acute  pulmonary  infection  of  April  20. 

Treatment— X- rays  to  glands  and  spleen,  Fowler’s  solution, 
Bland’s  pills,  hydrochloric  acid,  and  special  treatment  for  dysen¬ 
tery  and  pulmonary  symptoms. 

An  autopsy  was  clone,  and  l)r.  H.  C.  Sclnneisser  gave  the 
following  report,  with  plates ; 

Autopsy  No.  4677.  Anatomical  Diagnosis. — 

Primary. —  (1)  Lymphatic  leukemia  involving  particularly 
lymph-glands  and  parenchymatous  organs. 

(2)  Acute  necrotizing  and  ulcerative  colitis  ( Hiss  Bacillus). 

Subsidiary. — Gastric  ulcer.  Fibrous  pleurisy  (rt.) ;  pulmonary 
emphysema.  Aplasia  of  left  renal  artery  and  atrophy  of  left 
kidney  (congenital). 

The  body  is  that  of  a  large-framed,  emaciated,  white  man,  180 
cm.  in  length.  There  is  marked  anaemia  of  the  conjunctivas,  lips 
and  tissue  under  the  finger-nails.  Many  teeth  are  carious  and 
there  is  some  pyorrhoea  alveolaris.  The  body  shows  definite  evi¬ 
dence  of  emaciation.  The  eyes  are  sunken;  the  cheek  bones  are 
prominent;  the  clavicles  project;  the  supra-  and  infra-clavicular 
fossae  are  very  deep.  The  skin  over  the  whole  body  is  loose  and 
pale.  The  posterior  cervical,  axillary,  inguinal  and  epitroclilear 
lymph-glands  on  both  sides  are  greatly  enlarged,  moderately  firm, 
discrete  and  freely  movable  between  the  skin  and  the  deeper  parts. 
The  external  surface  of  the  body  otherwise  shows  nothing  of 
interest. 

The  peritoneal  cavity  presents  a  smooth,  glistening  serous  sur¬ 
face  throughout.  Here  and  there  are  some  fibrous  adhesions. 
The  margin  of  the  right  lobe  of  the  liver  extends  3  cm.  below  the 
costal  margin  in  the  right  mammary  line.  The  margin  of  the 
left  lobe  of  the  liver  extends  5  cm.  below  the  tip  of  the  xiphoid. 
All  the  organs  occupy  the  normal  position,  except  for  a  slight 
displacement  due  to  the  large  retroperitoneal  and  other  lymph- 
glands. 

The  left  pleural  cavity  is  empty  and  presents  smooth  and 
glistening  surfaces.  The  right  pleural  cavity  is  obliterated  by 
fibrous  adhesions. 

The  thymus,  although  carefully  searched  for,  could  not  be 
demonstrated. 

The  pericardial  cavity  contains  the  usual  amount  of  clear, 
straw-colored  fluid.  Its  serous  surfaces  are  uninvolved. 

Heart. — Presents  nothing  of  interest.  The  left  myocardium  on 
tangential  section  is  uniformly  reddish  brown.  The  coronary 
arteries  contain  a  few  atheromatous  patches.  The  root  of  the 
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PLATE  XII. 


Fig. 


.  Blood  of  Case  I  (X1000).  Showing  2  myeloblasts  and  1  polymorphonuclear 

neutrophile. 


Fig.  B.  Blood  of  Case  II  (X1000).  Showing  young 
polymorphonuclear  neutrophiles. 


Fig.  C.  Blood  of  Case  III  (X1000).  Showing  lymphocyte,  poly¬ 
morphonuclear  neutrophile  and  smudge. 
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PLATE  XIII. 


CerT 


left  Axillary 


light  Jtillery 


Right  Inguinal 


rt  Inguinal, 


Fig.  1.  Superficial  lymph-glands.  Note  increase  in  size. 


Fig.  3.  (a)  Retrothoracic  lymph-glands,  (b)  Re¬ 

troperitoneal  lymph-glands,  (c)  Mesenteric  lymph- 
glands.  (d)  A  very  large  pancreatico-hepatic  lymph- 
gland.  (e)  Pancreas,  (f)  Duodenum,  (g)  Mesen¬ 
tery.  (h)  Large  vascular  lymph-gland  in  region  of 
the  left  adrenal  and  kidney. 


Fig.  2.  Superficial  lymph-glands.  Note  the  diffuse  hyperplasia  of  the 
lymphocyte  with  absence  of  follicles.  The  capsule  is  shown  in  upper  right  hand 
corner. 
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PLATE  XIV. 
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Spleen  and  right  kidney.  Note  the  increase  in  size  of  both  organs  and  the  characteristic  gray 
granules  of  both  surfaces  of  kidney. 
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Fig.  10.  Adrenal.  Note  the  mass  of  lymphocytes  in  the  medulla.  Fig.  11.  Periadrenal  fat.  Note  infiltration  with  lymphocytes. 
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pulmonary  artery  and  aorta  show  here  and  there  yellowish-white, 
opaque,  slightly  elevated  patches. 

Lungs. — Both  lungs  have  practically  the  same  appearance.  They 
are  large,  pale,  grayish  pink  and  air-containing  throughout,  with 
large  alveoli.  On  section,  the  surface  is  smooth,  gray  with 
unusually  large  air  spaces.  The  bronchi,  arteries,  veins  and  the 
hilic  lymph-glands  present  nothing  of  interest. 

Spleen. — The  spleen  is  greatly  enlarged.  It  weighs  600  gm.  and 
measures  18.0  x  13.0  x  5.5  cm.  Its  capsule  is  somewhat  thicker 
than  normal  and  of  a  slightly  milky  appearance.  The  spleen  is 
practically  normal  in  shape,  except  that  its  edges  are  more  round. 
It  is  slightly  soft.  On  section,  the  capsule  and  trabeculae  are 
prominent;  the  Malpighian  bodies  are  larger  than  usual.  The 
pulp  is  reddish  brown  and  does  not  rise  or  recede  from  the  cut 
edge. 

Stomach. — The  stomach  is  of  normal  size  and  shape,  and  when 
opened  presents  nothing  of  interest  except  a  small,  superficial 
ulcer,  about  0.5  cm.  in  diameter  near  the  pyloric  end  on  the 
posterior  wall.  Near-by,  there  is  a  slightly  elevated,  oval,  gray 
area  of  about  the  same  size.  The  duodenum  externally  and  on 
section  presents  nothing  of  interest.  The  bile  and  pancreatic 
ducts  are  patent. 

Pancreas. — The  pancreas  is  of  normal  size  and  shape.  It  was 
not  weighed  but  it  measures  23  cm.  in  length.  It  has  the  normal 
yellow  color,  normal  lobulations  and  consistency.  On  section,  it 
shows  the  usual  structure. 

Liver.  The  liver  is  very  large.  It  weighs  2480  gm.  and  meas¬ 
ures  30  x  22  x  9  cm.  It  is  practically  of  normal  shape  except  that 
its  margins  are  slightly  rounded.  Its  consistency  is  about  normal. 
The  capsule  is  delicate.  Beneath  it  may  be  seen  the  lobulation. 
The  center  of  each  lobule  is  yellowish  brown  and  the  periphery  is 
gray,  forming  a  distinct  network  over  the  surface  of  the  organ. 
On  section,  this  lobulation  is  very  pronounced  and  answers  to  the 
same  description.  The  gall-bladder  presents  nothing  of  interest. 

Adrenals. — The  right  adrenal  weighs  6  gm.  It  is  very  soft.  On 
section,  its  capsule  and  cortex  present  nothing  of  interest,  but  the 
medulla  is  scarce  in  amount  and  the  cortical  portion's  are  sepa¬ 
rated,  due  to  softening  of  the  medulla.  Left  adrenal  (see  below). 

Kidneys.—' The  right  kidney  is  relatively  larger  than  normal.  It 
weighs  200  gm.  and  measures  13.5  x  7.5  x  4.5  cm.  It  is  of  normal 
shape  and  consistency.  Its  capsule  is  delicate  and  strips  readily, 
leaving  a  slightly  yellowish,  granular  surface.  On  section,  the 
cortex  is  unusually  wide,  averaging  12  mm.  The  striae  are  very 
distinct.  The  glomeruli  can  readily  be  seen  as  tiny  bright  red 
pin-points.  Parenchymatous  striae  are  broad  and  gray.  The 
striae  of  the  pyramids  are  also  prominent.  The  pelvis  and  ureter 
present  nothing  of  interest.  Left  kidney  (see  below). 

Pelvic  Organs. — The  rectum,  bladder,  prostate,  seminal  vesicles 
and  vas  deferens  present  nothing  of  interest. 

Intestines. — The  small  intestine  throughout  presents  nothing  of 
interest,  but  the  caecum  and  all  of  the  colon  excepting  the  rectum 
show  extensive  ulceration,  most  marked  in  their  upper  half.  The 
ulcers  are  long  and  narrow,  extending  around  the  gut.  They  in¬ 
volve  the  entire  thickness  of  the  mucous  membrane,  undermining 
it,  but  seem  to  stop  at  the  inner  muscle  layer.  They  are  clean 
and  show  no  reaction.  The  process  is  most  marked;  hardly  half 
a  centimeter  of  normal  intestine  remains  between  any  of  the 
ulcers. 

Testicles. — Both  testicles  and  epididymes  are  normal. 
Lymph-Glands.— The  lymph-glands  of  the  retrothoracic  and 
retroperitoneal  regions  and  those  which  lie  between  the  pancreas 
and  the  liver  and  those  at  the  root  of  the  superior  mesenteric 
artery  are  very  large,  soft,  juicy  and  mottled.  They  are  gray, 
with  splotches  of  bright  red.  On  section,  they  are  either  of  this 
appearance  or  are  uniformly  gray.  One  lymph-gland  just  above 
the  pancreas,  between  it  and  the  liver,  is  very  large.  It  measures 
8.5  x  5.5  x  3.0  cm.  The  largest  of  the  retroperitoneal  lymph-glands 
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measures  4.0  x  2.4  x  1.5  cm.  The  superficial  lymph-glands,  above 
mentioned,  all  present  the  same  picture  externally  and  on  section. 
In  addition  to  what  has  been  said,  they  are  uniformly  gray  in 
appearance  both  externally  and  on  section.  The  axillary  lymph- 
glands  on  both  sides  are  the  largest  and  most  numerous.  The 
largest  on  the  right  side  measures  6.0  x  3.5  x  2.5  cm.  The  largest 
on  the  left  side  measures  5.0  x  3.5  x  2.5  cm.  These  superficial 
lymph-glands  differ  from  the  retroperitoneal  and  retrothoracic 
lymph-glands  in  that  they  seem  to  be  less  acutely  involved.  The 
left  adrenal  and  kidney  are  buried  in  a  red  fluctuating  mass. 

After  careful  dissection  of  this  mass,  a  normal  appearing 
adrenal  is  exposed.  The  left  ureter,  which  appeared  normal  ex¬ 
ternally,  when  opened,  is  traced  into  this  mass  of  lymph-glands, 
and  ends  in  a  slight  dilatation  about  4  cm.  long  and  2  cm.  wide. 
Along  one  side  of  the  same  is  a  zone,  2  cm.  wide,  of  what  appears 
to  be  renal  tissue.  This  is  all  that  can  be  demonstrated  of  the 
left  kidney.  The  renal  vein  appears  normal  and  can  be  traced 
to  the  inferior  vena  cava.  The  left  renal  artery  at  its  origin  from 
the  aorta  has  a  lumen  of  0.2  cm.,  while  that  of  the  right  renal 
artery  is  0.6  eta.  in  diameter.  The  left  artery  has  been  cut  across 
about  1  cm.  from  its  origin.  Its  entry  into  the  kidney  pelvis  can¬ 
not  be  demonstrated.  (The  above  was  considered  to  be  a  con¬ 
genital  atrophic  kidney;) 

Bone-marrow—  The  bone-marrow,  taken  from  the  rib,  appears 
grayish  red  and  is  moderate  in  amount. 

Microscopic  Notes. 

Heart. — Sections  show  a  small  mass  of  lymphocytes  between  the 
muscle  fibers. 

Lungs. — Moderate  emphysema. 

Spleen. — The  Malpighian  bodies  are  very  large,  otherwise  they 
and  the  rest  of  the  section  show  nothing  unusual. 

Stomach. — Sections  from  the  ulcer  show  that  it  has  undermined 
the  mucous  membrane  at  its  edge  and  has  extended  to  the  first 
muscle  layer.  The  mucosa  and  submucosa  contain  small  masses 
of  lymphocytes. 

Sections  of  the  gray  nodule  near  the  ulcer  show  an  extreme 
infiltration  of  all  the  layers  of  the  stomach  wall  with  closely 
packed  lymphocytes. 

Pancreas. — The  pancreatic  tissue  itself  is  not  implicated,  but 
the  peripancreatic  fatty  tissue  is  infiltrated  with  lymphocytes. 

Liver. — Sections  show  practically  every  periportal  space  to 
contain  a  mass  of  lymphocytes.  The  lymphocytes  are  limited  to 
these  follicles. 

Adrenals. — Sections  of  the  right  adrenal  show  an  infiltration  of 
lymphocytes  in  a  localized  area  of  the  medulla.  These  are  also 
present  in  the  periadrenal  fat  tissue. 

The  left  adrenal  and  its  periadrenal  fat  tissue  are  not  implicated. 
Kidneys. — Sections  of  the  right  kidney  show  small  masses  of 
lymphocytes  throughout  the  cortex,  frequently  near  blood-vessels. 

A  section  of  the  left  kidney  taken  through  the  dilated  terminal 
part  of  the  ureter,  obviously  the  pelvis,  and  the  zone,  a  few  milli¬ 
meters  wide,  of  renal  tissue  adjoining  it,  shows  the  following 
picture:  A  wide  zone  of  fibrous  tissue  with  small  masses  of 
lymphoid  cells,  bordered  on  one  side  by  mucous  membrane  with 
several  layers  of  imperfect  columnar  epithelium.  Just  below  this 
surface  are  occasional  gland-like  structures,  also  lined  with  several 
layers  of  columnar  epithelium.  This  part  of  the  section  is  rich 
in  lymphoid  cells.  In  other  parts  of  the  section  are  structures 
which  appear  to  be  greatly  dilated  renal  tubules  with  cuboidal 
epithelium. 

Prostate. — Sections  contain  extensive  accumulations  of  lympho¬ 
cytes  between  the  muscle  and  fibrous  tissue. 

Intestines. — Sections  from  the  small  intestines  show  nothing 
abnormal.  Sections  of  the  large  intestine  taken  through  ulcers 
show  the  same  to  involve  and  undermine  the  mucous  membrane, 
extending  to  the  inner  circular  layer  of  muscle.  The  tissue  at 
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the  margin  of  the  ulcer  is  necrotic  and  infiltrated  with  polymor¬ 
phonuclear  cells,  red  blood-cells,  and  in  some  sections  with  fibrin. 
The  near-by  blood-vessels  are  congested.  A  fibrino-purulent  mem¬ 
brane  covers  the  bases  of  some  of  the  ulcers. 

Lymph-Glands. — Sections  from  the  following  groups  of  glands 
were  studied:  bifurcation  of  the  trachea,  the  right  and  left  poster¬ 
ior  cervicals,  the  right  and  left  axillaries,  the  right  and  left 
inguinals,  mesenteric,  pancreatic-hepatic,  retroperitoneal. 

All  these  different  glands  presented  the  same  histological  pic¬ 
ture.  The  normal  histological  structure  into  lymph  follicles, 
medullar  strands  of  lymph  cells,  lymph  sinuses,  etc.,  has  been 
entirely  replaced  by  a  diffuse,  closely  packed  mass  of  lymphocytes, 
uniform  in  appearance  everywhere  inside  the  capsule.  The  capsule 
in  places  contains  small  masses  of  lymphocytes.  The  latter  are 
also  in  large  number  out  in  the  periglandular  fat  tissue. 

The  large,  red,  juicy  mass  which  pressed  upon  the  atrophic 
left  kidney  has  the  same  structure  as  the  lymph-glands  above 
except  that  it  is  more  vascular. 

Bone-Marrow. — Sections  of  marrow  from  the  ribs  show  entire 
absence  of  fat.  The  lymphocyte  is  by  far  the  predominating  cell. 

The  clinical  diagnosis  was  “chronic  lymphatic  leukaemia 
( aleucoey thaemic  at  first) .  This  was  borne  out  by  the  patholog¬ 
ical  findings.  The  case  is  clearly  an  instance  of  what  Naegeli 
would  call  “  Aleukaemic  Lymphadenosis.”  He  recognizes  six 
types  of  this  disease,  but  the  one  reported  here  belongs  clearly 
to  the  most  common  and  easily  recognized  group,  the  group 
with  generalized  lymphatic  hyperplasia,  frequently  with  quali¬ 
tative  blood  changes. 

An  interesting  feature  of  the  case  is  the  elfect  of  the  X-iay 
and  the  acute  infections  upon  the  blood-picture.  After  two 
X-ray  treatments,  without  other  apparent  cause,  the  white  cell 
count  rose  from  7720  to  12,880;  the  polymorphonuclears  rose 
from  37.6%  to  59.0%,  and  the  lymphocytes  dropped  from 
50%  to  29%.  The  absolute  number  of  polymorphonuclears 


was  greatly  increased ;  the  absolute  number  of  lymphocytes  was 
almost  exactly  stationary.  At  the  onset  of  the  pulmonary  in¬ 
fection  there  was  a  definite  increase  in  the  total  number  of 
lymphocytes  and  a  very  slight  polymorphonuclear  increase. 
The  dysentery  was  associated  with  a  typical  blood-picture  of 
lymphatic  leukaemia.  During  this  infection  the  total  number 
of  lymphocytes  was  17,503  per  c.  mm.,  and  the  polymorpho¬ 
nuclears  numbered  12,443  per  c.  mm. 

SUMMARY. 

1.  “  Aleucocythaemic  Leukaemia  ”  seems  to  be  a  somewhat 
more  satisfactory  term  to  apply  to  those  cases  of  leukaemia 
which  show  no  increase  of  the  total  white  blood-cell  count  than 
the  commoner  expressions,  such  as,  aleukaemic  leukaemia,  aleu- 
kaemia,  pseudoleukamiia,  etc. 

2.  Fourteen  of  a  total  number  of  105  cases  of  leukaemia  on 
record  at  The  Johns  Hopkins  Hospital  were  without  leueocy- 
tosis  at  some  time  while  under  observation. 

3.  Three  cases  of  aleucocythaemic  leukaemia  are  reported  in 
detail.  One  is  a  case  of  acute  myeloblastic  leukaemia,  which 
went  to  a  fatal  termination,  probably  without  ever  having 
leucocytosis.  The  second  is  one  of  possible  chloroma.  It 
occurred  in  an  elderly  patient  and  was  characterized  by  a 
chronic  course,  but  the  physical  signs  and  the  anatomical 
appearances  in  an  excised  subcutaneous  nodule  were  very  sug¬ 
gestive  of  chloroma.  The  third  case  is  one  of  chronic  lymphatic 
leukaemia,  with  a  high  mononuclear  percentage,  the  blood 
picture  of  which  was  changed  from  that  of  an  aleucocythaemic 
to  that  of  a  typical  lymphatic  leukaemia  during  an  acute  bron¬ 
chitis  and  an  acute  bacillary  dysentery. 


OBSERVATIONS  BEARING  ON  THE  POSSIBILITY  OF  DEVELOPING 
AN  EXPERIMENTAL  CHEMOTHERAPY  OE"  TUBERCULOSIS. 

By  Paul  A.  Lewis,  M.  D. 

From  the  Henry  Phipps  Institute  of  the  University  of  Pennsylvania ,  Philadelphia.) 


It.  is  a  matter  of  record  that,  directly  after  his  discovery  of 
the  tubercle  bacillus,  Ivoch  devoted  a  great  deal  of  attention  to 
efforts  to  cure  experimental  tuberculosis  in  animals.  Cornet,1 
then  an  associate  of  Koch,  records  the  negative  results  of 
experiments  with  a  certain  number  of  drugs  and  chemicals  in 
this  endeavor. 

The  experiments  made  in  this  earliest  work  on' the  experi¬ 
mental  therapy  of  tuberculosis  naturally  rested  in  large  part 
on  an  empirical  basis.  The  hope  that  an  effective  method  of 
treatment  could  be  arrived  at  in  this  way  was  based  on  no 
precedent.  The  materials  chosen  were  naturally  those  that 
had  some  reputation  as  active  agents  in  the  treatment  of  tuber¬ 
culous  lesion  in  human  beings. 


*  Read  before  the  Laennec  Society,  at  The  Johns  Hopkins 
Hospital,  March  27,  1916. 


It  was  a  matter  of  course  that  a  mind  as  logical  as  Koch  s 
should  have  demanded  the  development  of  some  more  scientific 
basis  for  further  experimentation.  He  proceeded  on  the  tenta¬ 
tive  assumption  that,  if  substances  could  be  found  with  the 
capacity  to  check  the  growth  of  the  tubercle  bacillus  in  the 
culture  flask,  there  might  be  those  among  them  which  would 
likewise  restrain  the  proliferation  of  the  parasite  in  the  animal 
body.  He  accordingly  carried  out  experiments  with  a  large 
number  of  substances  to  determine  their  capacity  to  inhibit 
the  growth  of  cultures.  These  experiments  were  not  reported 
in  any  detail,  either  as  to  the  precise  methods  employed  or  as 
to  the  quantitative  aspects  of  the  results  attained.  Koch  2 
states  that  the  following  substances  were  especially  active  in 
vitro:  “A  number  of  ethereal  oils,  among  aromatic  com¬ 
pounds  /?  naphthylamin,  para-toluidin,  xylidin;  some  so-called 
tar  colors,  namely  fuchsin,  gentian  violet,  methylen  blue. 
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chinolin  yellow,  anilin  yellow,  auramin ;  among  the  metals, 
mercury  in  vapor  form,  silver  and  gold  compounds.  Gold- 
cyanogen  compounds  are  especially  striking  in  their  surpassing 
activity  over  all  other  substances.”  Further:  “All  of  these 
substances  remained  completely  inactive  when  tested  on  the 
tuberculous  animal.” 

In  the  course  of  these  experiments  it  was  found  that  a 
certain  substance  which  could  be  extracted  from  the  o-rowina: 
cultures  was  capable  of  profoundly  influencing  the  progress 
of  experimental  tuberculous  disease  in  guinea-pigs  when 
administered  to  them  during  its  course.  In  the  first  experi¬ 
ments  the  influence  seemed  to  be  of  a  curative  nature  and  the 
substance,  known  at  first  as  “  Koch’s  Lymph,”  later  as  “  tuber¬ 
culin,”  was  introduced  into  medical  practice.  What  may  be 
called  the  physiological  activity  of  tuberculin  is  now  a  matter 
of  common  knowledge.  Whether  this  activity  can  be  so  applied 
that  the  substance  can  be  considered  a  useful  therapeutic 
agent  has  been  from  the  very  beginning  a  matter  of  violent 
and  almost  fruitless  controversy.  As  I  have  already  pointed 
out  elsewhere,3  any  evidence  which  may  be  in  favor  of  the  use¬ 
fulness  of  tuberculin  in  practical  therapy  is  derived  from 
clinical  observation.  This  question  is  raised,  not  because  it 
directly  concerns  the  matter  in  hand,  but  because  it  is  apparent 
that,  as  a  matter  of  history,  the  discovery  of  tuberculin,  the 
violent  controversy  that  it  excited  and  the  brilliant  discoveries 
in  the  field  of  serum  therapy  which  followed  so  soon  after, 
caused  this  early  experimentation  with  well-defined  chemical 
substances  to  be  abandoned  and  for  the  time  forgotten. 

Then  followed  a  j^eriod  of  15  years,  during  which  no  obser¬ 
vations  of  any  interest  in  this  field  were  recorded.  Those 
interested  in  the  disinfectant  activity  of  various  chemicals  fre¬ 
quently  included  the  tubercle  bacillus  in  their  lists  of  micro¬ 
organisms  tested.  The  methods  employed  were  not  uniform 
and  the  chemicals  were  selected  according  to  no  general  plan. 
As  the  chief  result  of  present  interest  in  the  scattered  work  of 
this  period,  it  has  come  to  be  recognized  that  the  tubercle 
bacillus,  as  contrasted  with  other  common  pathogenic  bacteria, 
is  difficult  to  kill  with  chemical  disinfectants.  In  this  period 
there  should  be  noted  the  paper  of  Boer4  on  certain  aspects  of 
the  activity  of  disinfectants.  Working  with  a  number  of  non- 
related  substances,  he  found  that  there  were  certain  differ¬ 
ences  in  the  intensity  of  the  action  of  various  substances 
against  cultures  of  non-related  species  of  bacteria. 

'1  his  concept  was  developed  further  and  practically  applied 
to  the  differential  cultivation  of  more  closely  related  species 
by  Loeffler,  Conradi,  and  others.  It  was  found  that  various 
anilin  dyes,  malachite  green  in  the  first  instance,  cresvl  violet, 
crystal  violet  and  basic  fuchsin  in  later  cases,  markedly  check 
the  growth  of  B.  coli  or  various  troublesome  micrococci  in  con¬ 
centrations  which  do  not  inhibit  the  growth  of  B.  typhosus. 

lo  substances  showing  this  type  of  differential  activity 
Bechold  and  Ehrlich  5  applied  the  term  partially-specific  (halb- 
speeifische)  disinfectants  in  contradistinction  to  the  more 
highly  specific  baeteriolysins  of  the  blood  serum  of  immunized 
animals.  These  authors  applied  the  highly  complicated 
methods  of  synthetic  organic  chemistry  to  the  development  of 


a  series  of  closely  related  chemical  compounds  whose  disin¬ 
fectant  activity  they  then  studied  from  this  point  of  view. 
Their  studies  revealed  the  most  striking  examples  of  this  par¬ 
tially  specific  disinfectant  action.  For  instance,  tribromnaph- 
thol  was  found  to  possess  a  very  strong  disinfectant  action 
against  staphylococci,  streptococci  and  diphtheria  bacilli,  very 
little  against  B.  pyocyaneus  and  none  at  all  against  the  tubercle 
bacillus.  Monochlornaphthol  is  more  active  against  staphylo¬ 
cocci  than  cresol,  but  far  less  active  than  tribromnaphthol. 
Against  the  pyocyaneus  and  the  tubercle  bacillus,  on  the  con¬ 
trary,  monochlornaphthol  is  very  active. 

The  early  efforts  of  Ehrlich  to  develop  chemotherapeutic 
agents  for  use  in  experimental  trypanosomiases  were  much 
influenced  by  the  thought  that  test-tube  study  of  the  disin¬ 
fectant  action  of  substances  against  the  parasite  could  be  used 
as  a  clue  to  the  chemicals  which  it  would  be  profitable  to  study 
subsequently  in  animal  experiments.  The  expectation,  in  these 
instances,  proved  without  foundation  and  in  fact  the  substances 
more  active  in  vivo  often  had  very  little  activity  in  the  test- 
tube.  It  would  probably  be  short-sighted  to  conclude  from  this 
experience  in  a  very  special  field  that  test-tube  results  could 
never  be  useful  as  a  guide.  And  in  fact,  the  recent  observations 
(after  the  fact,  so  to  speak)  of  Schiemann  6  show  that  salvarsan, 
inactive  in  the  test-tube  against  protozoa,  but  very  active  in 
the  body,  is  active  in  the  partially  specific  sense  against  certain 
bacteria,  both  in  the  animal  body  and  in  the  test-tube. 

The  hope,  so  evidently  entertained  by  Koch,  that  it  would 
be  possible  to  develop  in  a  rational  way  specific  chemical  agents 
to  cure  particular  diseases  (tuberculosis  first  of  all  in  his 
mind),  fulfilled  in  the  most  spectacular  way  by  Ehrlich  at  a 
time  when  it  had  been  abandoned  as  a  moving  conception  in 
the  minds  of  most  workers,  has  again  become  a  dominating 
factor  in  many  laboratories  where  tuberculosis  is  a  subject  of 
study.  The  general  considerations  which  must  be  taken  into 
account  when  the  principles  developed  by  Ehrlich  are  applied 
to  the  study  of  tuberculosis  have  been  well  stated  and  at  length 
by  Wells  7  and  his  associates,  and  need  not  be  further  discussed 
here.  We  reiterate,  for  the  sake  of  emphasis  only,  that  the 
methods  of  handling  tuberculosis  experimentally  and  the  con¬ 
ception  that  it  might  be  possible  by  systematic  search  to  find 
a  rational  treatment  we  owe  to  Koch.  The  model  for  such 
a  search,  the  realization  of  the  vast  labor  by  a  highly  complex 
organization  which  must  be  contemplated  as  probably  essential 
to  achievement,  and  finally,  the  demonstration  that  for  one 
radically  different  but  equally  tenacious  disease  (syphilis) 
success  along  these  lines  is  possible,  we  owe  to  Ehrlich. 

It  may  be  profitable  to  consider  briefly  in  more  detail  what 
is  involved  if  we  are  to  try,  with  hope  of  success,  to  apply  the 
principles  of  Ehrlich  to  tuberculosis  research.  In  the  first 
place,  Ehrlich’s  success  was  in  no  small  measure  due  to  the 
fact  that  he  had  to  deal  with  experimental  diseases  whose 
course  was  rapid  and  whose  limitations  were  very  precise. 
From  the  time  of  infection  to  certain  death  in  the  untreated 
animal  was  in  his  typical  case  three  or  four  days,  and  the  exact 
condition  of  the  animal  could  be  determined  at  any  moment  by 
a  simple  examination  of  the  blood.  In  our  case  we  have  no 
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such  favorable  basis  for  experimentation.  In  laboratory  ani¬ 
mals  infected  with  properly  selected  cultures,  death  is  certain, 
but  the  length  of  life  is  very  uncertain  except  after  most  over¬ 
whelming  doses,  and  I  know  of  no  experiment  which  can  be 
terminated  in  less  than  a  month.  Many  require  much  longer 
before  an  interpretation  is  possible. 

Before  this  Society,  four  years  ago,  1  reported  observations 
on  experimental  tuberculosis  of  the  cornea  made  with  the  co¬ 
operation  of  Dr.  Montgomery,8  which  we  hoped  would  give  a 
good  basis  for  therapeutic  tests.  This  lesion  is  useful  for  the 
study  of  certain  features  of  the  disease  but  fails  in  other  very 
important  particulars.  Much  further  work  is  needed  to  develop 
conditions  under  which  the  generalized  disease  or  local  lesions 
will  run  a  precise  and  invariable  course.  It  is  not  to  be  ex¬ 
pected  that  high  speed  will  be  attained,  but  the  shorter  the 
course  the  more  useful  will  be  such  a  reaction  as  a  basis  for 
work. 

On  the  other  hand,  tuberculosis  is  a  field  of  study  offering 
certain  distinct  advantages.  The  bacteria  are  demonstrated  in 
the  tissues  with  comparative  ease  and  certainty ;  in  the  tissues 
they  cause  a  very  distinct  local  lesion;  and  the  distribution  of 
certain  chemicals  to  this  diseased  tissue  can  be  very  precisely 
followed. 

This  last  factor,  the  distribution  of  drugs  to  the  tissues,  has 
been  the  starting-point  for  a  number  of  recent  researches,  and 
for  some  premature  efforts  in  the  treatment  of  the  human  dis¬ 
ease.  Our  own  recent  work  has  been  very  greatly  influenced 
by  the  observation  that  certain  anilin  dyes,  when  injected  into 
the  living  tuberculous  animal,  become  concentrated  to  a  con¬ 
siderable  extent  in  the  diseased  tissues.  On  the  occasion  of  a 
visit  to  Baltimore  four  years  ago,  to  attend  a  meeting  of  the 
Society,  I  was  shown  some  very  beautiful  preparations  by  Dr. 
Winternitz,  preparations  made  in  a  study  of  the  origin  of  the 
cells  taking  part  in  the  reaction  of  the  earliest  hours  after  an 
infection  of  the  animal  with  tubercle  bacilli,  and  since  care¬ 
fully  described  by  Bowman,  Winternitz  and  Evans."  My  inter¬ 
est  was  aroused  in  the  possibility  of  making  a  wider  application 
of  the  so-called  vital  stains,  and  I  soon  found  by  experiment 
that  the  fibrocaseous  tubercle  took  up  these  stains  in  a  char¬ 
acteristic  way.  The  results  of  these  early  experiments  were 
recorded  and  summarized  in  the  following  terms : 

The  first  of  these  experiments  shows  again  the  selective  action 
of  Isaminblau  for  the  large  mononuclear  phagocytic  cell  as  pointed 
out  by  Goldman.  These  cells  are  found  abundantly  in  the 
peripheral  portions  of  fibroid  tubercles. 

The  second  experiment  is  of  great  interest,  showing,  as  it  does 
conclusively,  that  extraneous  chemical  substances  of  proper  con¬ 
stitution  may  within  a  few  days  penetrate  to  the  caseous  center 
of  a  tuberculous  mass  and  become  concentrated  there  in  greater 
degree  than  in  the  normal  surrounding  tissues.  The  particular 
substance  used  in  this  experiment,  Trypan-rot,  may  probably  be 
without  effect  on  the  lesion  itself,  but  the  result  should  be  a  great 
stimulus  to  future  work  in  a  similar  direction. 

These  experiments  have  seemed  to  us  of  the  utmost  impor¬ 
tance  as  a  basis  for  further  experimental  work  of  a  co-ordinated 
chemical  and  biological  nature.  The  opinion  had  been  quite 
generally  expressed  that,  since  the  tuberculous  tissue  was  with¬ 


out  an  internal  blood  supply,  it  could  be  reached  only  with 
difficulty,  if  at  all,  by  medicinal  agents  which  might  be  made 
to  circulate  in  the  blood  stream.  Such  an  opinion,  if  of 
decisive  weight,  would  make  it  appear  to  be  an  unreasonable 
waste  of  time  to  experiment  to  any  great  extent  with  the  idea 
of  developing  general  medicines  that  might  be  hoped  to  influ¬ 
ence  the  local  tuberculous  process.  The  actual  result,  on  the 
contrary,  rendered  such  experimentation  reasonable  and,  as  it 
seemed  to  us,  eminently  desirable. 

Before  dealing  in  greater  detail  with  our  subsequent  work  on 
this  subject,  I  wish  to  refer  briefly  to  certain  observations  of 
others.  Independent  observations  by  De  Witt 11  in  this  country 
and  by  von  Linden12  in  Germany  have  shown  that  when 
methylene  blue,  or  any  one  of  several  of  its  modifications,  is 
introduced  into  the  living  diseased  animal,  the  leuko-base  of 
the  dye  is  to  be  found  in  the  caseous  portions  of  the  tubercle. 
Since  methylene  blue  strongly  restrains  the  growth  of  the 
tubercle  bacillus  outside  the  body  (von  Linden  claims  that  the 
leuko-base  is  more  strongly  germicidal  for  the  tubercle  bacillus 
than  the  dye  itself),  and  since,  moreover,  von  Linden  asserts 
that  the  tubercle  bacillus  is  stained  in  the  lesions,  it  would 
seem  that  nearly  all  the  desirable  qualities  that  could  be  postu¬ 
lated  for  the  object  of  our  search  are  possessed  by  this  dye. 
Suffice  for  the  moment  to  say  that  the  work  of  von  Linden  is 
considerably  offset  by  criticisms  offered  by  her  colleagues  and 
former  associates,  and  that  De  Witt’s  results  are  not  in  accord 
with  it  in  many  important  particulars.  For  the  past  four  years 
the  work  of  Dr.  De  Witt  and  Dr.  H.  J.  Cooper  in  the  labora¬ 
tories  of  the  Sprague  Memorial  Institute,  Chicago,  under  the 
direction  of  Dr.  H.  G.  Wells,  has  followed  the  same  general 
course  as  the  work  in  the  laboratories  of  the  Phipps  Institute. 
As  we  have  used  quite  different  materials,  the  two  series  of 
researches  are  to  be  considered  as  complementary. 

Returning  now  to  the  progress  of  our  own  experiments,  I 
would  call  your  attention  to  the  obvious,  and  say  that  the  fur¬ 
ther  development  of  such  a  subject  as  this  is  dependent  on  the 
pursuit  of  both  chemical  and  biological  studies  in  a  carefully 
co-ordinated  way.  I  have  been  fortunate  in  having  as  an  asso¬ 
ciate  Mr.  R.  B.  Krauss,  and  throughout  the  rest  of  the  paper, 
whenever  points  involving  chemical  manipulation  are  referred 
to,  the  work  is  to  be  credited  to  him. 

The  first  concrete  problem  outlined  on  the  basis  of  the  above 
experiments  was  to  take  the  dye  “  Trypan-rot,  which  had 
been  used  in  the  more  striking  of  the  experiments  above  com¬ 
mented  on,  and  try  by  chemical  manipulation  to  form  from  it 
or  with  it  a  substance  having  physiologic  activity  while  preserv¬ 
ing  the  qualities  which  enabled  the  dye  to  penetrate  the 
tubercle. 

Mr.  Krauss  undertook  to  make  as  many  modifications  of 
trypan  red  as  he  could,  following  certain  general  lines. 

1.  The  staining  qualities  of  the  substance  were  to  be  at  least 
in  part  preserved. 

2.  The  preference  was  to  be  given  to  substances  containing 
iodine,  phenolic  substances,  or  certain  other  constituents. 

These  specifications  were  drawn  up  on  very  general  grounds, 
some  of  which  may  be  stated  as  follows :  Iodine  was  selected 
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because  of  the  long-standing  belief  among  medical  men  that 
iodine  had  some  influence  unfavorable  to  the  progress  of  tuber¬ 
culosis  when  applied  locally  either  as  an  element  or  as  iodo¬ 
form;  carbolic  acid,  guiacol  and  other  phenolic  substances  were 
known  to  be  relatively  active  disinfectants  against  the  tubercle 
bacillus,  and  some  of  them  also  enjoyed  a  reputation  as  medi¬ 
cines  for  this  disease.  The  staining  qualities  were  to  be  pre¬ 
served  as  far  as  possible  as  a  guide  to  the  localization  in  the 
course  of  the  subsequent  animal  experimentation. 

The  chemical  work  was  successful.  In  the  course  of  a  year 
.and  a  half  about  75  compounds  were  secured  on  the  plan  out¬ 
lined.  The  chemical  manipulations  and  results  have  been 
published  by  Krauss.13  These  preparations  were  used  in  a  pre¬ 
liminary  way  in  animal  experiments,  and  some  interesting 
observations  were  made.  In  general  it  was  indicated  that  none 
of  the  substances  exerted  any  curative  influence  on  experi¬ 
mental  tuberculosis.  Some  of  them  seemed,  however,  to  have 
a  definite  influence  on  the  vigor  and  rate  of  the  formation  of 
blood  vessels  and  connective  tissue  in  and  around  the  tuber¬ 
culous  process ;  the  tests  being  made  on  the  cornea  of  the  rabbit. 

The  plan  had  been  to  prepare  enough  of  each  substance  for  a 
moderate  amount  of  preliminary  experimentation  and  then  to 
make  some  more  of  those  which  seemed  useful  for  further  work. 
About  the  time  the  preliminary  study  of  these  compounds  was 
•completed,  the  war  began  and  necessitated  a  change  of  plan. 
We  had  been  purchasing  trypan  red  from  abroad  and  a  further 
regular  supply  was  unobtainable.  What  was  on  hand  and  the 
occasional  lots  since  secured  we  have  used  in  a  study  of  the 
composition  of  the  substance  with,  view  to  its  manufacture. 

Trypan  red  was  first  made  for  Ehrlich  and  was  assigned  a 
definite  chemical  formula  by  him,  presumably  based  on  the 
method  of  manufacture.  On  the  basis  of  this  formula  the 
manufacture  of  the  substance  should  be  relatively  easy,  but 
we  have  not  succeeded  in  carrying  it  out.  On  the  contrary,  we 
have  been  able  to  show  that  the  trypan  red  of  the  German 
market  does  not  agree  with  its  constitution  as  given  by  Ehrlich. 
Only  by  continued  analyses  can  we  hope  to  learn  how  to  make 
the  substance.  Under  the  present  circumstances  the  work  we 
have  done  in  this  particular  field  cannot  be  used  to  advance 
the  subject  until  we  are  able  to  repeat  our  experiments  with 
certain  of  the  preparations  and  do  it  in  such  a  way  that  they 
may  be  susceptible  of  repetition  by  others.  I  have  reason  to 
believe  that  these  difficulties  will  be  overcome  in  due  time. 
We  have  meanwhile  been  searching  for  some  other  substance 
which  might  have  the  essential  properties  of  trypan  red  and 
which  at  the  same  time  could  be  made  by  us. 

Following  our  observation  that  the  tuberculous  tissue  in 
the  living  animal  was  easily  penetrated  by  trypan  red,  many 
other  dyes  of  the  same  general  class,  chemically  speaking,  were 
tested  for  their  reaction  in  this  particular.  A  considerable 
number  were  found  which  could  become  concentrated  in  the 
•diseased  tissue  to  a  greater  or  less  extent.  Many  of  these  had 
never  been  accurately  described  from  a  chemical  point  of  view ; 
others  presented  difficulties  in  manufacture  beyond  our  means. 
After  much  consideration,  a  dye  known  to  the  trade  as  ISTiagara 
blue  2B  (Benzidin  -f-  2  H.  Acid)  was  chosen  as  the  starting- 


point  of  a  second  attempt  to  construct  a  series  of  iodine  and 
phenol  compounds.  Owing  to  the  state  of  the  chemical  trade 
it  has  been  necessary  for  us  to  build  up  this  substance  from  the 
raw  products.  1  his  has  _now  been  accomplished  on  a  scale 
adequate  for  the  purposes  of  our  work,  and  we  have  recently 
had  available  a  small  series  of  finished  compounds  for  further 
biological  study.  It  is  unlikely  that  these  substances  will 
replace  those  made  with  trypan  red,  but  they  are  fully  as  likely 
to  be  instructive,  and  we  now  have  the  assurance  of  a  solid 
foundation  for  the  work. 

(  overing  about  the  same  period  of  time  as  these  studies  on 
the  relation  of  the  vital  stains  to  the  diseased  tissue,  and  in  the 
hope  of  acquiring  information  which  should  in  some  measure 
ffuicle  that  work,  we  have  been  studying  the  disinfectant  action 
of  various  substances  for  the  tubercle  bacillus.  We  have 
hoped  to  discover  more  substances  having  the  partially  specific 
action  discussed  in  the  earlier  paragraphs  of  this  paper.  Much 
time  has  been  spent  over  methods.  The  procedure  by  which 
the  results  here  reported  were  obtained  was  to  determine  the 
least  concentration  of  the  substance  in  glycerin-bouillon  which 
would  definitely  inhibit  the  growth  of  the  tubercle  bacillus. 
For  comparison,  from  the  side  of  the  bacterial  species  we  have 
used  so  far  chiefly  the  typhoid  bacillus,  determining  in  the 
same  way  the  concentration  of  the  substance  required  to  pre¬ 
vent  its  growth  in  the  same  medium. 

Because  of  the  relation  to  the  work  outlined  in  considering 
the  subject  of  the  vital  stains,  we  have  so  far  paid  particular 
attention  to  anilin  dyes.  W  e  have  also  considered  the  more 
common  disinfectants  and  certain  substances  which  are  used  in 
the  building  up  of  dyes. 

Certain  rather  striking  observations  have  been  made,  which 
may  be  briefly  recorded  here.  We  hope  to  publish  shortly  a 
report  covering  the  examination  of  several  hundred  substances 
by  this  method. 


Concentration. 

1/800 

1/2000 

1/4000 


Concentration. 

1/1000 

1/2000 

1/4000 

1/20,000 


I.  Phenol  (Carbolic  Acid). 


Typhoid  Bacillus. 
No  growth 
Good  growth 


Tubercle  Bacillus. 
No  growth 
No  growth 
Good  growth 


II.  Resorcin. 

Typhoid  Bacillus.  Tubercle  Bacillus. 

No  growth 

Good  growth  No  growth 

Full  growth  Mod.  growth 

Good  growth 


III.  No.  158 — Brown  Dye  Made  by  Coupling  Benzidin  and 

Resorcin. 


Concentration. 

1/200 

1/400 

1/20,000 

1/40,000 

1/100,000 


Typhoid  Bacillus. 
Mod.  growth 
Full  growth 


Tubercle  Bacillus. 


Very  slight 
Mod.  growth 
Mod.  to  full  growth 


IV.  Acridin  Orange.  (Dye  with  Acridin  as  a  Base). 


Concentration. 

1/2000 

1/4000 

1/100,000 

1/200,000 

1/400,000 


Typhoid  Bacillus. 

No  growth 
Full  growth 


Tubercle  Bacillus. 


Slight  growth 
Mod.  growth 
Full  growth 
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V.  Heliotrope  (Kalle  &  Co.)  (a  Dye  Related  to  Safranin). 


Concentration. 
1/1000 
1/2000 
1/4000 
1/10,000 
1/400,000 
1/1  million 
1/2  million 
1/4  million 


Typhoid  Bacillus. 

No  growth 
Very  slight 
Mod.  growth 
Full  growth 


Tubercle  Bacillus. 


No  growth 
Mod.  growth 
Mod.  growth 
Full  growth 


Taking  from  these  tables  the  concentrations  at  which  the 
effect  on  growth  appears  to  be  equal,  and  considering  the  sus¬ 
ceptibility  to  the  action  on  the  part  of  the  typhoid  bacillus 
as  unity,  the  following  figures  for  the  susceptibility  of  the 
tubercle  bacillus  are  obtained  : 


Phenol.  Typhoid  1/800  =  T.  B.  1/2000  or  susceptibility  of  T.  B. 
—  2%. 

Resorcin.  Typhoid  1/4000  =  T.  B.  1/100,000  or  susceptibility  of 
T.  B.  =  25. 

No.  158.  Typhoid  1/400  =  T.  B.  1/100,000  or  susceptibility  of 
T.  B.  =  250. 

Acridin  Orange.  Typhoid  1/4000  =  T.  B.  1/400,000  or  suscepti¬ 
bility  of  T.  B.  =  100. 

Heliotrope.  Typhoid  1/1000= T.  B.  1/400,000  or  susceptibility  of 
T.  B.  =  400. 


These  striking  instances  serve  to  illustrate  the  simplest 
phase  of  the  problem.  The  data  so  far  collected  for  consider¬ 
ation  make  certain  more  general  statements  possible. 

(a)  Of  the  anilin  dyes,  this  partially  specific  activity  is 
manifested  quite  generally  by  those  related  to  safranin  and  to 
acridin.  It  is  shown  in  greater  or  less  degree  by  many  of  the 
azo-dyes  made  with  benzidin  as  the  basic  constituent.  On  the 
whole  the  number  of  substances  showing  this  property  is  large 
rather  than  small. 

(b)  Although  in  the  studies  previously  made  with  other 
bacteria,  the  concentration  required  to  inhibit  the  growth  of 
the  culture  is  roughly  proportional  to  the  higher  concentration 
required  to  kill  the  microorganism  in  a  short  period  of  time, 
with  the  tubercle  bacillus  this  is  not  the  case.  So  far  we  have 
discovered  no  substance  by  which  the  tubercle  bacillus  is 
killed  more  readily  than  is  the  typhoid  bacillus,  and  while  we 
have  used  the  term  “  partially  specific  disinfectants”  in  recog¬ 
nition  of  the  work  of  others  along  similar  lines,  it  would  be 
more  nearly  correct  to  speak  of  partially  specific  inhibitors  of 
growth. 

(c)  The  ability  to  inhibit  the  growth  of  the  tubercle  bacillus 
in  cultures  is  not  dependent  on  high  disinfectant  activity  in 
general,  and  is  an  attribute  of  a  number  of  substances  which 
are  relatively  non-toxic  for  higher  animals. 

In  conclusion,  I  feel  that  the  results  described  in  the  pre¬ 
ceding  pages  form  a  substantial  foundation  for  future  work. 
With  the  localization  of  the  dyes  in  the  centers  of  the  masses 
of  tuberculous  tissues  and  in  certain  cells  in  the  peripheral 
portions  of  the  same,  the  problem  of  distributing  extraneous 
chemical  substances  to  the  diseased  tissues  was  solved  in  its 
grosser  aspects.  It  is  equally  clear  that  relatively  non-toxic 
substances  may  be  very  active  in  restraining  the  growth  of  the 
tubercle  bacillus  outside  the  body.  It  may  be  predicted  with  a 
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fair  degree  of  assurance  that  there  will  soon  be  at  hand  a  num¬ 
ber  of  substances  which  can  be  concentrated  in  the  diseased 
tissue,  and  which  will  at  the  same  time  possess  in  considerable 
degree  the  ability  to  restrain  the  growth  of  the  tubercle  bacillus 
in  cultures.  This  we  are  disposed  to  think  will  mark  a  distinct 
step  in  advance  toward  the  solution  of  the  abstract  problems 
involved  in  the  development  of  a  specific  therapy  for  tubercu¬ 
losis  as  contrasted  with  our  position  of  five  years  ago. 

Will  it  mark  a  long  step  toward  the  practical' treatment  of 
tuberculosis?  It  is  unlikely.  There  is  still  no  scientific  obser¬ 
vation  to  guide  us  further  toward  a  substance  having  these 
qualities  and  also  capable  of  coming  into  effective  contact  with 
the  tubercle  bacillus  in  the  body  tissues  and  fluids,  considered 
minutely. 

It  should  also  be  fully  recognized  by  everyone  concerned  that 
the  practical  problem  of  treating  tuberculosis  may  be  a  far 
more  difficult  thing  to  accomplish  than  its  laboratory  proto¬ 
type.  Certainly  it  will  be  a  most  unfortunate  thing  for  the 
progress  of  tuberculosis  research  if  every  substance  showing 
interesting  properties  in  the  laboratory  is  immediately  rushed 
to  the  clinic  regardless  of  consequences.  In  this  situation, 
patience  is  to  be  taken  more  than  usually  as  an  evidence  of 
virtue. 
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DISCUSSION. 

Dr.  Ford:  I  do  not  feel  that  I  am  in  a  position  to  say  very  much 
about  work  of  this  character,  which  so  manifestly  has  consumed 
many  hours  of  energy,  and  such  extended  intellectual  effort.  Dr. 
Lewis’s  paper  is  a  great  surprise  to  me  in  some  respects.  I  do 
not  think  that  a  priori  any  of  us  would  have  expected  the  tubercle 
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bacillus  to  be  more  sensitive  to  disinfectants  than  are  other 
organisms.  This  calls  to  my  mind  the  controversies  which  existed 
for  some  time  after  the  bacillus  was  discovered.  You  may  remem¬ 
ber  that  the  granular  bodies  that  appear  in  the  bacilli  were  first 
interpreted  as  spores.  The  proof  that  they  are  not  spores  rests 
upon  their  low  thermal  death  point  and  upon  the  fact  that  the 
tubercle  bacillus  is  not  so  resistant  to  disinfection  as  are  organ¬ 
isms  that  produce  spores.  There  are  a  number  of  phenomena 
suggesting  that  the  tubercle  bacillus  is  not  destroyed  at  a  tem¬ 
perature  below  75  C.  Other  indications  are  that  the  thermal 
death  point  is  60  C.,  as  for  the  ordinary  non-sporulating  bacteria. 
The  matter  was  settled  by  Theobald  Smith  in  experiments  in 
which  he  showed  that  there  had  been  certain  fundamental  errors 
in  the  observations  of  previous  workers,  and  that  if  you  took  the 
tubercle  bacillus  and  determined  its  thermal  death-point  with  due 
regard  to  the  fact  that  it  is  necessary  to  disinfect  all  parts  of  the 
tube,  if  you  avoid  all  errors,  the  tubercle  bacillus  is  found  not  to 
resist  any  greater  degree  of  temperature  than  organisms  like  the 
typhoid  or  the  color  bacillus. 

I  do  not  think  that  anyone  imagined  that  the  tubercle  bacillus 
was  going  to  prove  more  sensitive  to  the  action  of  drugs  than  are 
ordinary  bacteria.  In  this  connection  Prof.  Phelps  of  the  Public 
Health  Service  demonstrated  that,  in  ordinary  disinfection,  there 
are  always  some  organisms  that  survive  for  long  periods  of  time, 
and  he  regards  disinfectants  as  acting  according  to  chemical  laws. 


I  do  not  recall  whether  Professor  Phelps’s  work  has  even  been 
confirmed  or  not.  There  are,  however,  some  interesting  things 
which  have  some  relation  to  it  and  which  tend  to  confirm  it.  If, 
for  instance,  you  attempt  to  determine  the  action  of  heat  upon 
milk  and  estimate  the  number  of  bacteria  in  milk  and  try  to  find 
the  point  at  which  all  bacteria  are  destroyed,  you  find  yourself 
,  beset  with  countless  difficulties.  You  cannot  easily  find  the  point 
at  which  all  bacteria  are  destroyed,  and  if  you  plot  out  your 
results,  you  get  a  curve  like  the  one  obtained  by  Professor  Phelps 
with  the  disinfectants.  In  the  same  way  Sedgwick  and  Winslow 
found  that  the  destruction  of  bacteria  in  ice  followed  the  same 
sort  of  curve.  I  do  not  know  that  this  is  any  explanation  of  the 
points  that  Dr.  Lewis  has  suggested,  but  it  is  analogous. 

In  connection  with  what  Dr.  Lewis  said  about  the  action  of 
dyes  immediately  after  heating,  it  is  interesting  to  know  that  one 
sometimes  gets  similar  reactions  in  saponin.  If  you  heat  your 
solution  of  saponin  to  determine  the  thermal  death-point,  you  do 
not  always  find  it,  but  the  tubes  which  have  been  heated  seem  to 
be  much  more  haemolytic  than  the  saponin  was  before  it  was 
heated. 

Finally,  it  is  very  interesting  to  recall  the  influence  of  Ehrlich 
upon  this  work.  After  all,  most  of  our  studies  in  regard  to  disin¬ 
fection  followed  along  a  certain  level  up  to  the  time  of  Ehrlich’s 
work,  but  since  then  we  have  had  an  entirely  new  series  of 
observations  which  are  extremely  important. 


NOTES  ON 

Hygiene  and  Sanitation.  By  Seneca  Egbert,  A.  M.,  M.  D.  ( Phila¬ 
delphia :  Lea  d  Febiger,  1916.) 

The  sixth  edition  of  Egbert’s  Hygiene  and  Sanitation,  published 
by  Lea  &  Febiger,  is  a  compact  and  comprehensive  manual  of 
about  500  pages,  which  deals  exclusively  with  subjects  bearing 
upon  public  health  questions.  In  this  edition  a  successful 
attempt  has  been  made  by  the  author  to  bring  the  subject  matter 
up  to  date,  although  some  of  the  older  theories  and  earlier  views 
are  retained. 

The  addition  of  a  new  chapter  upon  Industrial  Hygiene  and 
Occupational  Diseases  is  a  clear  response  to  the  growing  public 
appreciation  of  the  importance  of  social  hygiene. 

The  subject  matter  of  the  manual  is  divided  into  16  chapters, 
each  one  of  which  takes  up  a  subject  of  vital  importance  to  public 
health.  The  subject  matter  is  clearly  presented  without  any 
unnecessary  complications  from  the  use  of  technical  or  medical 
terms.  It  should  prove  of  great  value  to  the  general  practitioner 
of  medicine  who  has  little  time  to  go  deeply  into  the  subject  of 
hygiene  and  who  will  find  in  this  book  concise  and  exact  descrip¬ 
tions  of  the  most  important  topics  in  sanitary  science.  It  should 
also  prove  valuable  to  the  medical  student,  since  it  will  afford 
him  the  requisite  information  in  a  brief  space,  with  accurate 
references  to  more  extensive  treatises  on  the  subject.  Finally, 
the  non-medical  man,  the  sanitary  and  the  scientific  student, 
should  find  the  publication  extremely  helpful  because  of  the 
simplicity  of  presentation.  W.  W.  F. 

The  Criminal  Imbecile.  By  Henry  Herbert  Goddard,  M.  D. 
(New  York:  The  Macmillan  Company,  1915.) 

The  aim  of  Dr.  Goddard’s  book — to  “  help  the  lawyer  make  a 
more  successful  defense  of  the  imbecile  criminal,  the  judge  to 
dispense  justice  to  this  much  misunderstood  class  of  high-grade 
imbeciles,  and  society  in  general  to  realize  its  responsibility  for 
the  mental  defective  ”■ — is  certainly  a  laudable  one,  and  to  this 
end  the  material  is  presented  in  an  interesting,  simple,  and  logi¬ 
cal  manner,  and  the  discussion  is  pertinent. 

Details  are  given  of  three  murders  committed  by  as  many 
high-grade  imbeciles,  and  following  this  are  chapters  on  “  The 
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Criminal  Imbecile,”  “  Responsibility,”  and  “  Punishment.”  In 
conclusion  we  find  appendices  full  of  bewildering  legal  hypo¬ 
thetical  questions  and  lawyers’  charges,  which  are  eloquent  proofs 
of  the  need  of  revision  of  the  existing  laws  that  deal  with  the 
mentally  abnormal  criminal. 

The  three  murders  were  committed  by  youths  belonging  to  a 
class  that  ordinarily  floats  along  undetected  in  society,  but  which 
on  skilled  examination  proves  to  be  high-grade  imbecile  in  its 
mentality  and  adaptation.  The  cases  are  unusual  because  of  the 
use  in  court  of  the  Binet-Simon  tests  as  legal  evidence  of  the 
prisoner’s  inferior  mentality. 

In  the  chapter  on  “  Responsibility,”  Dr.  Goddard  feels  that  chil¬ 
dren  or  defectives  with  a  mentality  of  12  years  or  under  do  not 
know  much  about  right  and  wrong,  and  that  the  imbecile  knows 
the  nature  but  not  the  quality  of  his  act. 

In  regard  to  punishment  the  author  sanctions  life  commitment 
to  an  institution  for  defectives  or  even  a  state  prison.  In  con¬ 
nection  with  this  point  the  broader  and  more  fundamental  prob¬ 
lem  of  preventing  imbeciles  from  becoming  criminals  is  taken  up, 
and  emphasis  is  laid  on  the  importance  of  early  recognition  and 
supervision  of  defective  states.  The  chapter  concludes  with  a  plea 
for  the  study  of  defective  school  children  with  especial  reference 
to  reducing  the  birth-rate  of  these  individuals  and  preventing  fur¬ 
ther  propagation — the  root  of  the  whole  problem. 

The  book  can  well  be  recommended  to  physicians  as  well  as 
to  lawyers  and  laymen,  and  Dr.  Goddard  is  to  be  commended  for 
the  production  of  such  a  timely  addition  to  the  mental  hygiene 
movement.  R-  W.  H. 

Human  Physiology.  By  Professor  Luigi  Luciaxi.  Translated 
by  Frances  A.  Welby.  Price  $5.00.  (London:  Macmillan  <£ 
Co.,  Limited,  1911.) 

Luciani’s  Physiology  stands  midway  between  the  text-book 
designed  primarily  for  the  use  of  beginning  students  and  the  ref¬ 
erence  book  intended  for  those  advanced  in  the  subject.  English 
readers  will  appreciate  the  charm  of  a  new  point  of  view  in  deal¬ 
ing  with  the  problems  of  physiology — that  of  the  Italian  school, 
of  which  the  author  is  an  eminent  representative.  The  book. 
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furthermore,  brings  to  light  a  considerable  amount  of  Italian 
work,  which  has  suffered  more  or  less  oblivion  because  American 
readers,  at  least,  have  been  prone  to  confine  themselves  to  French 
and  German  sources.  Perhaps  the  greatest  charm,  however,  lies 
in  the  historical  treatment  of  the  subjects  under  discussion; 
here  the  author  seems  not  only  to  have  found  delight  himself, 
but  to  have  been  able  to  convey  to  the  reader  an  equal  pleasure  • 
in  the  slow  but  patient  unfolding  of  the  various  problems  through 
scientific  effort. 

As  may  be  inferred  from  the  fact  that  each  volume  contains 
over  500  pages,  the  book  treats  of  the  subject  matter  in  con¬ 
siderable  detail;  nevertheless,  it  has  the  advantage  over  most 
modern  texts  of  this  size  compiled  by  multiple  authorship  that 
the  style  and  point  of  view  are  throughout  that  of  a  single  mind. 
None  but  a  physiologist  of  the  old  school  versed  in  all  the 
branches  of  his  subject  could  make  such  a  contribution.  Those 
of  us  who  have  felt  the  pressure  of  specialization  may  well  pause 
to  appreciate  and  admire  a  work  of  this  nature. 

Luciani  is  a  confirmed  neo-vitalist.  Long  before  his  text-book 
was  written  we  may  infer  that  he  despaired  of  a  solution  of  the 
phenomena  of  life  according  to  the  laws  of  chemistry  and  physics. 
Since,  however,  these  offer  our  sole  line  of  approach,  it  seems 
unfortunate  to  belittle  the  efficacy  of  our  resources;  the  younger 
worker  particularly,  whose  dreams  sustain  a  determined  purpose 
and  in  whom  failure  is  still  an  inspiration,  will  rebel  against 
this  point  of  view.  However  true  it  may  be  that  our  instruments 
break  and  fail  us  of  accomplishment,  yet  it  does  not  necessarily 
follow  that  instrumentation  is  wholly  impossible.  Vitalism  to 
the  young  man  is  an  admission  of  failure,  and  as  such  is  incom¬ 
patible  with  the  spirit  of  youth.  Indeed,  too  many  problems 
in  science  have  been  lifted  out  of  the  shadow  of  vitalism  and 
advanced  toward  simplification  to  allow  a  final  judgment.  That 
the  phenomena  with  which  physiology  concerns  itself  in  time 
break  the  will  to  solve  them  with  the  means  at  hand  is  readily 
apparent,  but  in  the  matter  of  lymph-formation,  for  instance,  it 
seems  to  the  writer  that  the  author  far  overstresses  the  sig¬ 
nificance  of  vital  processes.  Yet,  however  much  we  may  distrust 
the  neo-vitalistic  conception  of  life,  it  is  very  proper  that  we 
should  beware  of  the  satisfaction  of  words  and  phrases — and  this 
Luciani  makes  clear  and  imperative. 

The  author  has  sought  successfully  to  place  at  the  disposal  of 
the  reader  many  of  the  methods,  operative,  chemical  and  technical, 
which  have  advanced  physiological  thought,  by  detailed  descrip¬ 
tion  of  the  procedures.  Although  these  descriptions  are  not 
intended  to  supplant  the  assistance  to  be  had  in  modern  hand¬ 
books,  they  serve  the  useful  teaching  purpose  of  visualizing  the 
method  at  hand. 

Available  sources  of  detailed  information  as  to  these  methods 
and  the  chief  contributions  in  literature  are  grouped  at  the  end 
of  the  several  chapters  under  the  several  subjects  discussed.  To 
this  list,  the  editors  of  the  English  edition,  Dr.  Camis  and  Dr. 
Holmes,  have  added  a  selected  list  of  English-written  papers, 
which  serves  the  double  purpose  of  extending  the  field  of  avail¬ 
able  literature  and  of  bringing  the  subjects  down  to  a  later  date. 
The  latter  is  a  point  of  no  small  importance,  in  view  of  the  pres¬ 
ent-day  rapid  extension  of  the  science,  and  bears  upon  the  one 
fundamental  criticism  of  a  book  of  this  kind.  Below,  in  referring 
particularly  to  the  several  volumes,  the  approximate  date  to 
which  the  literature  has  been  followed  will  be  stated.  The  fact 
that  books,  and  especially  text-books,  serve  their  purpose  and 
disappear  is  well  apparent  to  everyone.  It  follows,  therefore,  that 
for  practical  application  Luciani’s  text-book  presented  in  English 
has  necessarily  depreciated  in  value.  Nevertheless,  the  work  of 
a  master  mind  in  any  subject  does  not  suffer  greatly  by  the  pas¬ 
sage  of  time,  provided  the  passage  of  time  is  appreciated  by  the 
reader.  The  beginning  student  should  meet  a  subject  brought 
fully  up  to  date.  The  more  mature  student,  however,  can  benefit 


from  the  older  text,  and  to  him  the  book  under  review  will  have 
a  lasting  value. 

The  English  translation  is  to  appear  in  five  volumes,  three  of 
which  are  at  hand.  The  first  two  of  these  follow  the  third, 
while  the  last  three  follow  the  fourth  Italian  edition. 

The  first  volume  deals  with  the  circulation  and  respiration. 
It  opens  with  an  introduction  and  three  introductory  chapters 
dealing  with  the  fundamental  aspect  of  the  biological  problem, 
the  purpose  of  which  is  to  orient  the  reader,  in  preparation  for 
the  specific  discussion  and  treatment  which  is  to  follow.  Here 
we  meet  the  first  note  of  neo-vitalism  which  permeates  the  entire 
text.  The  subsequent  chapters  are  notable  for  their  wealth  of 
illustration  in  the  reproduction  of  graphic  records,  apparatus, 
diagrams  and  histological  preparations,  many  of  the  latter  being  in 
colored  plates.  One  is  impressed  by  the  insistence  of  the  author 
in  ascribing  the  discovery  of  the  general  circulation  of  the  blood 
to  Cesalpinus  rather  than  to  Harvey.  The  author’s  literature 
comes  down  to  about  1905;  hence  the  work  of  Barcroft  and  of 
Haldane,  in  opening  up  the  subject  of  alveolar  air  and  respiratory 
regulation,  and  the  newer  studies  on  the  chemistry  of  the  blood, 
do  not  come  under  discussion. 

The  second  volume  deals  with  internal  secretion,  digestion, 
excretion  and  the  skin.  The  author  is  of  the  opinion,  based 
largely  on  experiments  conducted  in  his  own  laboratory  in  Rome, 
that  the  function  of  the  thyro-parathyroid  system  is  to  neutralize 
a  materia  peccans;  that  in  the  absence  of  the  glands  auto-intoxi- 
cation  results,  and  that  there  is  no  evidence  of  a  true  internal 
secretion.  The  pituitary  gland  is,  by  implication,  associated  in 
its  function  with  the  same  system,  while  the  suprarenals,  as  is 
universally  accepted,  discharge  into  the  blood-stream  a  substance 
essential  to  the  normal  metabolic  processes.  In  the  section  on 
digestion  Luciani  definitely  opposes  the  hormone  theory  of  Bay- 
liss  and  Starling,  particularly  in  regard  to  the  formation  of  pan¬ 
creatic  secretin.  The  literature  in  this  volume,  as  in  the  first, 
is  brought  down  to  about  1905,  with  the  result  that  the  recent 
work  again  fails  of  treatment. 

The  third  volume  deals  with  the  muscular  and  nervous  sys¬ 
tems.  This  volume  appeals  to  the  reviewer  as  the  most  attractive 
of  the  three.  It  is  profusely  illustrated  and,  what  is  perhaps  of 
more  moment,  the  treatment  of  the  subject  matter  covers  the 
literature  to  a  recent  date,  although  it  is  to  be  noted  that  the 
theories  of  the  English  school  on  the  chemical  processes  in  muscu¬ 
lar  contraction  are  not  mentioned  in  the  text.  The  translation 
follows  the  1913  Italian  edition  and  has,  therefore,  been  made 
available  to  English  readers  with  commendable  promptness. 

In  conclusion,  it  is  of  interest  to  state  that  one  or  other  of  the 
earlier  editions  has  been  translated  into  French,  German  and 
Russian,  a  reliable  indication  that  the  work  has  been  widely 
recognized  as  possessing  true  merit.  D.  R.  H. 

Exercise  in  Education  and  Medicine.  By  R.  Taii  McKenzie, 
B.  A.,  M.  D.  Price  $4.00.  ( Philadelphia :  W.  B.  Saunders 

Company,  1915.) 

This  new  edition  is  bound  to  have  as  great  success  as  its  pre¬ 
decessor.  Indeed,  one  has  only  to  look  through  it  to  realize  the 
immense  amount  of  good,  available  material  there  is  in  the  book, 
not  only  as  regards  exercise  in  health  and  in  education,  but  also 
in  medicine.  The  first  part  of  the  book  is  devoted  to  exercises  in 
general  with  their  classifications,  and  contains  excellent  descrip¬ 
tions  of  the  different  systems  that  are  in  vogue  throughout  the 
world.  Exercise,  as  it  should  be  carried  out  in  colleges  and  uni¬ 
versities,  as  well  as  in  schools  and  playgrounds,  is  dealt  with  fully, 
and  there  is  an  interesting  chapter  on  the  physical  education  of 
the  blind  and  deaf  mute.  As  regards  exercises  in  medicine,  there 
are  so  many  conditions  in  which  they  are  of  great  value  that 
they  need  not  be  mentioned  here.  Each  one  in  turn  is  gone  into 
most  thoroughly  in  different  chapters,  and  new  chapters  have  been 


added  on  respiratory  gymnastics,  and  the  treatment  of  viscerop¬ 
tosis  and  functional  disorders  of  the  nervous  system.  The  plates 
throughout  are  good  and  add  greatly  to  the  interest  of  the  work. 

J.  A.  C. 

Occupational  Affections  of  the  Skin.  By  R.  Prosser  White,  M.  D., 
Ed.,  M.  R.  C.  S.,  London.  Price  $2.00  net.  (New  York:  Paul 
B.  Hoeber,  1915.) 

There  are  numerous  contributions  to  this  field  of  dermatologic 
literature,  but  it  is  always  gratifying  to  read  a  treatise  which  cor¬ 
relates  the  facts  and  arranges  them  in  a  handy  and  attractive 
form. 

Even  if  the  subject-matter  in  this  volume  is  not  as  compre¬ 
hensive  as  might  be  desired,  it  certainly  has  been  handled  well. 
The  index  is  complete  and  well  arranged,  and  appropriate  words 
are  properly  emphasized  by  being  printed  in  heavy  type,  so  that 
the  reader  can  find  his  way  very  easily.  The  author  quotes  sources 
of  information  very  freely— a  splendid  advantage  for  the  student 
or  prospective  writer— although  there  is  occasionally  some  appar¬ 
ent  carelessness  or  some  typographical  error  in  the  spelling  of 
an  author’s  name;  for  instance,  Brock  for  Brocq,  Kienboch  for 
Kienbock. 

A  book  of  this  type  is  always  a  welcome  addition  to  the  litera¬ 
ture  of  diseases  of  the  skin.  It  emphasizes  particularly  the  fact 
that  many  of  the  diseases  met  with  in  practice  have  a  definite 
cause.  It  should  naturally  be  the  object  of  every  physician  who 
is  called  upon  to  treat  a  disease  of  the  skin  to  inquire  minutely 
into  any  probable  cause;  and  this  cannot  be  done  too  painstak¬ 
ingly;  for,  after  all,  this  must  in  great  part  be  the  basis  or 
rationale  for  an  intelligent  therapy.  Moreover,  if  one  could  add 
to  this  a  knowledge  of  the  pathologic  process  involved,  the  way 
to  therapy  would  be  very  clear.  A  great  many  practitioners  have 
yet  to  learn  the  lesson  that  in  dealing  with  diseases  of  the 
skin  prophylactic  and  palliative  measures  are  factors  in  therapy 
upon  which  too  much  stress  can  hardly  be  laid. 

A  perusal  of  this  little  book  almost  naturally  recalls  these 
thoughts  to  one’s  mind.  The  volume  should,  therefore,  claim  a  place 
on  the  shelves  of  all  physicians  as  a  genuine  book  of  reference 
for  many  conditions  of  the  skin,  which  at  first  might  appear  to 
baffle  any  attempts  at  treatment.  I.  r.  p. 

Medical  Lectures  ancl  Clinical  Aphorisms.  By  Samuel  Jones  Gee, 
M.  D.  Cloth,  $2.00.  (New  York:  Oxford  University  Press. 
19 1C,.) 

This  little  volume  of  Dr.  Samuel  Gee  will  give  the  reader  a 
great  deal  of  pleasure.  It  is  so  full  of  ideas  and  shows  most 
clearly  Dr.  Gee’s  splendid  grasp  of  clinical  medicine.  The  account 
of  the  conflict  of  the  medical  profession  with  smallpox  forms 
a  most  interesting  chapter. 

His  aphorisms  are  to  the  point  in  most  instances  and  remind 
one  very  much  of  some  of  the  sayings  of  the  ancients,  written 
many  centuries  ago,  but  with  such  revision  as  brings  them  up  to 
date.  j.  a.  C. 

The  Backwash  of  War.  By  Ellen  N.  La  Motte.  Cloth,  $1.00. 
(New  York  and  London:  G.  P.  Putnam's  Sons,  1916.) 

This  series  of  war  sketches  reveals  much  keenness  of  insight 
and  a  genuine  literary  gift,  by  which  the  wards  of  the  army  hos¬ 
pital  and  the  daily  life  of  the  sick  and  wounded  are  pictured  with 
unmistakable  vividness  and  reality.  We  see,  as  with  our  own 
eyes,  the  dirty,  disordered  wards,  the  distressed  patients,  the 
insufficient  heating  and  lighting  and  the  lack  of  comforts,  which 
no  amount  of  good  nursing  can  remedy.  Some  of  the  sketches 
are  touching  and  pathetic  in  the  extreme;  others  portray  human 
nature  at  its  worst — a  sordid  Belgian  mother  who  reluctantly 
remains  to  see  her  son  die,  two  or  more  physicians  of  loose  moral- 
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ity,  a  priest  “  with  a  yellow  beard  ”  seeking  forbidden  fruit, 
drunken  orderlies  and  the  like.  The  general  effect  of  the  little 
book  is  to  make  one  pessimistic  and  unhappy.  It  is  a  depressing 
contrast  to  the  little  sketch,  “  A  Joy  Ride,’  by  the  same  writer 
in  a  recent  number  of  the  Atlantic  Monthly.  One  is  tempted  to 
ask,  Cui  b ono?  Human  nature  has  its  high  and  low  aspects. 
We  are  stimulated  to  attain  higher  levels- by  deeds  of  heroism 
and  self-sacrifice;  tales  of  brutalities  and  gross  happenings,  on  the 
contrary,  depress  and  lower  the  standards  of  thought  and  effort. 
Why  stir  up  “the  dirty  sediment  at  the  bottom  of  most  souls”? 

H.  M.  H. 

Practical  Physiological  Chemistry.  By  Philip  B.  Hawk,  M.  S., 
Ph.  D„  Professor  of  Physiological  Chemistry  and  Toxicology 
in  the  Jefferson  Medical  College  of  Philadelphia.  Fifth  edi¬ 
tion.  Revised  and  enlarged.  Cloth,  $2.50.  (Philadelphia: 
P.  Blakiston’s  Son  A  Co.,  1916.) 

The  new  edition  is  distinctly  different  from  the  earlier  ones; 
the  book  has  been  enlarged,  new  chapters  appearing  on  nucleic 
acids;  gastric  analysis,  intestinal  digestion,  blood  analysis  and 
metabolism.  Its  character  has  also  changed.  Whereas  formerly 
it  was  essentially  a  book  for  medical  students  and  practising 
physicians,  its  scope  has  now  been  broadened  so  that  it  will  be  of 
considerable  value  to  the  clinical  laboratory  and  research  workers. 

In  tending,  however,  to  become  a  compilation  of  the  most  satis¬ 
factory  procedures  and  methods  of  analysis  in  physiological 
chemistry,  the  work  has  lost  some  of  the  author’s  style  and  taken 
on  much  of  the  character  of  an  encyclopedia  of  methods.  The 
more  important  methods  have  been  emphasized  by  the  author  in 
heavy  type.  The  book  should  prove  very  useful  to  all  medical 
men-  H.  L.  H. 

The  Physiology  of  the  Amino  Acids.  By  Frank  P.  Underhill, 
Ph.  D.,  Professor  of  Pathological  Chemistry,  Yale  University. 
Cloth,  $1.35.  (Neio  Haven:  Yale  University  Press,  1916.) 

At  present  there  is  no  book  or  monograph  which  furnishes  an 
adequate  and  up-to-date  summary  of  the  part  played  by  amino 
acids  in  the  physiological  processes  in  the  human  organism.  This 
has  been  a  distinct  detriment  to  those  engaged  in  the  practice  of 
medicine,  as  well  as  to  the  scientist  interested  in  problems  of 
metabolism  and  nutrition.  The  literature  on  this  subject  con¬ 
tains  so  many  difficult  details  and  covers  so  many  pages  that  it  is 
an  extremely  arduous  task  for  anyone  to  devote  sufficient  time 
and  energy  to  cover  it  with  any  degree  of  thoroughness.  Frank 
P.  Underhill,  Professor  of  Pathological  Chemistry  of  Yale  Uni¬ 
versity,  has  attempted  to  supply  this  need  in  the  present  volume. 
In  the  preface  he  states:  “It  has  been,  therefore,  the  aim  of  the 
writer  to  gather  in  one  place  the  results  which  have  thus  far  been 
obtained  in  the  field  of  the  biochemistry  of  the  amino  acids,  thus 
affording  the  busy  practitioner  and  others,  whose  resources  for 
consulting  original  communications  are  limited,  an  opportunity 
of  gaining  a  knowledge  of  the  present-day  problem  in  this  field  of 
nutrition.”  In  order  to  fulfill  his  task,  the  author  describes  in 
a  concise  and  clear  way  the  origin  of  amino  acids  from  pro¬ 
teins,  the  metabolism  of  amino  acids  and  proteins  and  the  role 
which  amino  acids  play  in  health  and  disease,  as  in  growth, 
intestinal  putrefaction,  etc.  The  book,  as  stated,  is  supposed  to 
be  for  the  general  practitioner.  In  consequence  the  discussion 
of  the  subject  is  not  complete  and  references  to  the  literature 
are  not  exhaustive.  From  the  clinician’s  point  of  view  the  book 
is  an  admirable  one  for  those  who  desire  a  resume  of  the  subject 
from  the  strictly  physiological  chemical  side.  The  clinical  appli¬ 
cation  of  chemistry  of  the  amino  acids,  such  as  the  D:N  ratio 
in  diabetes  mellitus,  intestinal  putrefaction,  acidosis,  etc.,  has  not 
been  given  its  proper  value.  It  is  to  be  hoped  that  from  this 
book  there  may  eventually  result  two  volumes  of  which  science 
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and  clinical  medicine  are  much  in  need:  first,  a  thorough  study 
of  the  whole  subject  of  protein  metabolism  with  a  complete  bib¬ 
liography;  second,  a  volume  such  as  the  present  one  with  the 
addition  of  an  adequate  discussion  of  the  practical  clinical  appli¬ 
cation  of  these  problems.  H.  O.  M. 

A  Laboratory  Course  in  Serum  Study.  (Bacteriology,  208.)  By 
Hans  Zinsser,  J.  G.  Hopkins  and  Reuben  Ottenberg.  ( New 
York:  The  Macmillan  Company,  1916.) 

This  little  book,  being  a  protocol  of  a  laboratory  course  in 
serology  given  by  the  authors  at  the  College  of  Physicians  and 
Surgeons,  Columbia  University,  New  York,  is  not  presented  as  a 
manual  of  technical  methods  or  as  a  text-book  of  serology,  but 
“  describes  only  work  actually  done  with  the  students.  In  most 
instances  only  one  method  of  procedure  is  detailed,  as,  for 
instance,  on  page  18  where  the  technique  for  obtaining  blood  from 
the  carotid  artery  of  a  guinea-pig  is  outlined,  no  mention  being 
made  of  the  convenient  cardio-puncture  which  accomplishes  the 
same  results.  In  spite  of  this,  however,  by  reason  of  the  minute 
instructions  in  approved  methods,  it  should  be  found  useful  by 
many  who,  without  previous  training  in  routine  technique,  wish 
to  undertake  the  commoner  forms  of  serological  diagnosis.  Pre¬ 
eminently  the  book  will  find  its  field  of  usefulness  in  the  class¬ 
room,  both  to  student  and  teacher;  to  the  student  because  of  its 
clearness  and  practicability,  and  to  the  teacher  because  of  the 
detailed  way  in  which  the  course  is  outlined  throughout  and 
adapted  to  the  conditions  of  the  class-room. 

The  course  as  outlined  is  calculated  not  only  to  teach  the  ele¬ 
ments  of  serology  in  an  attractive  way,  but  also  to  train  students 
in  experimental  methods.  As  such  it  is  to  be  highly  commended. 
The  authors  have  made  practical  use  of  a  demonstration  in 
immunity  by  including  as  part  of  the  course  the  immunization 
of  the  students  against  typhoid. 

On  the  whole  this  book  maintains  the  standard  of  excellence  the 
profession  has  learned  to  expect  from  this  laboratory. 

F.  A.  E. 

Practical  Points  in  the  Diagnosis  and  Treatment  of  Heart  Dis¬ 
ease.  By  E.  M.  Brockbank,  M.  D.  Second  edition.  Cloth, 
$1.25.  (New  York:  Paul  B.  Hoeber,  1916.) 

With  the  exception  of  the  parts  dealing  with  the  heart  sounds 
and  murmurs,  clearness  has  been  sacrificed  to  brevity. 

There  is  no  mention  of  lues  in  relation  to  lesions  of  the  aortic 
valve  nor  of  the  removal  of  focal  infections  under  treatment. 
There  is  also  no  mention  of  the  associated  physical  signs  to  help 
in  the  differentiation  of  the  murmurs.  The  book  is  well  bound 
and  well  printed.  D.  W.  C.,  Jr. 

The  Art  of  Ancrsthesia.  By  Pai.uel  J.  Flagg,  M.  D.  Cloth,  $3.50. 
(Philadelphia:  J.  B.  Lippincott  Company.  1916.) 

The  book  contains  much  practical  matter  which  should  prove 
of  interest  to  the  student  of  anaesthesia.  It  sets  forth  in  a  simple 
and  expressive  form  the  essential  laws  of  anaesthesia  drawn  from 
the  wide  personal  experience  of  the  author.  In  its  clearness  and 
simplicity  it  is  most  convincing.  If  Dr.  Flagg’s  teachings  were 
taken  to  heart  by  beginners  in  the  art,  the  effect  for  good  would 
surely  be  felt. 

Burdett’s  Hospitals  and  Charities.  1916.  Being  the  Year  Book  of 
Philanthropy  and  the  Hospital  Annual.  Containing  a 
review  of  the  position  and  requirements,  revenue  and  cost  of 
the  charities.  An  exhaustive  record  of  hospital  work  for  the 
year,  etc.  Twenty-seventh  year.  By  Sir  Henry  Burdett, 
K.  C.  B.,  K.  C.  V.  O.  Author  of  “  Hospitals  and  Asylums  of 
the  World,”  etc.  ( London :  The  Scientific  Press.  Limited.) 

As  will  be  seen  by  the  title,  Burdett’s  review  for  1916  has  now 
reached  its  twenty-seventh  year.  The  appearance  of  the  present 
volume  has  been  much  delayed  by  hindrances  incident  to  the  war, 


such  as  the  difficulty  in  securing  data  for  the  reports  and  the 
increased  cost  of  production  consequent  upon  the  scarcity  of 
labor  and  the  higher  price  of  paper.  The  usual  carefully  analyzed 
statistics  are  given,  but  it  is  noticeable  that  the  hospitals  them¬ 
selves  have  not  cooperated  to  the  same  extent  as  formerly.  The 
statistics  are  for  the  year  1914. 

The  author  tells  in  glowing  terms  of  the  marvelous  effect  of 
the  great  war  upon  voluntary  hospitals  and  also  upon  the  meth¬ 
ods  of  individual  workers,  and  of  the  great  improvement  which 
has  come  about  in  the  administration  of  hospitals,  by  which 
they  have  been  changed  from  civil  to  military  organizations. 
He  also  speaks  of  the  improved  morale  of  the  hospitals  as  the 
result  of  the  extraordinary  cheerfulness,  endurance  and  patience 
shown  by  soldier  patients,  who  seem  to  have  been  grateful  and 
appreciative  for  all  done  for  them.  It  is  interesting  to  note 
that  the  presence  of  these  soldiers  has  produced  increased  reve¬ 
nues  because  of  personal  appeals  for  aid.  There  have  been  man) 
changes  in  the  staffs  of  the  hospitals  by  reason  of  the  fact  that 
physicians  have  gone  to  the  front  to  take  care  of  sick  and 
wounded  soldiers.  There  has  been  a  great  increase  in  the  num¬ 
ber  of  hospital  beds.  It  seems  almost  incredible  that  this  increase 
should  have  amounted  to  100,000  beds. 

We  regret  to  see  that  the  editor  feels  that  his  excellent  and 
useful  work  has  not  been  duly  appreciated  in  England  because 
the  thorough  discussions  of  general  hospital  matters  have  not 
produced  abundant  fruit  in  increasing  legacies  to  the  hospitals. 
He  also  feels  keenly  the  fact  that  the  book  has  not  been  properly 
noticed  by  the  newspapers.  It  would  seem,  however,  that  while 
the  book  may  not  make  a  popular  appeal  or  furnish  such  material 
as  newspapers  desire  for  startling  and  sensational  head-lines,  it 
none  the  less  has  a  fixed  place  in  the  public  mind  as  a  careful, 
painstaking  and  authoritative  review  of  all  which  pertains  to 
hospital  work  year  by  year. 

The  present  volume  speaks  of  post-graduate  medical  teaching, 
of  training  school  facilities  in  poor-law  infirmaries,  and  contains 
a  list  of  territorial  hospitals.  The  chapters  are  interesting  but 
brief. 

We  regret  to  see  an  intimation  on  the  part  of  the  accomplished 
editor  that  he  anticipates  relinquishing  his  editorial  work.  He 
laments  that  the  position  which  he  is  to  vacate  when  he  arrives 
at  the  age  of  three  score  years  and  ten  has  not  yet  been  filled. 
It  is  to  be  hoped  that  the  same  guiding  hand  that  has  presided 
over  the  book  during  the  past  27  years  may  still  look  after  it  for 
an  indefinite  future.  M-  H- 

The  Treatment  of  Diabetes  Mellitus.  with  Observations  upon 
the  Disease.  Based  upon  1000  Cases.  By  Elliott  P.  Joslix, 
M.  D.,  Assistant  Professor  of  Medicine,  Harvard  Medical 
School,  etc.  Cloth,  $4.50.  ( Philadelphia :  Lea  tC-  Febiger. 

1916.) 

Recent  improvements  in  the  treatment  of  diabetes  mainly 
through  the  introduction  of  fasting  and  the  emphasis  on  the  value 
of  physical  exercise  by  Dr.  Allen — have  created  a  demand  and 
need  for  an  up-to-date  text-book  on  the  treatment  of  diabetes. 
A  wide  and  successful  experience  in  treating  diabetes,  a  keen 
appreciation  of  the  value  of  physiology  and  laboratory  methods 
in  this  disease,  and  an  admirable  ability  to  systematize,  combine 
to  make  Dr.  Joslin  an  almost  ideal  author  for  such  a  book. 

Section  I  of  the  book  begins  with  the  author’s  distinct  definition 
of  diabetes  mellitus,  and  consists  in  the  main  of  statistics,  gath¬ 
ered  largely  from  his  own  cases.  Especially  interesting  is  the 
resume  of  the  factor  of  heredity  and  the  unique  method  of  dis¬ 
cussing  the  etiology  of  diabetes.  Section  II  treats  of  the  patho¬ 
logical  physiology  of  the  diabetic,  including  a  long  discussion  of 
acidosis.  Section  III  is  entitled  “  The  Examination  of  the  Urine, 
Blood  and  Respiration,”  and  consists  largely  of  descriptions  of 
well-chosen  methods.  Section  IV  contains  a  discussion  of  the 


ing  these  needs.  Section  V  takes  up  the  treatment;  one  finds 
here  the  simple  scheme  which  he  had  previously  published,  aug¬ 
mented  by  the  description  of  cases  illustrating  the  “  sources  of 
danger.”  The  problems  of  impending  coma,  of  surgery,  of  preg¬ 
nancy  in  diabetes  are  fully  discussed.  The  author  is  a  firm 
believer  in  educating  his  patient;  thus,  in  Section  VI,  there  is  a 
“  Primer  ”  on  “  What  every  diabetic  should  know.”  Other  help¬ 
ful  points  in  the  practical  management  of  cases,  as  sample  diets, 
charts  and  food  tables,  are  included  in  the  last  two  sections. 

Very  few  faults  can  be  found  in  the  book;  possibly  the  tables 
on  food  values  might  better  have  been  less  scattered ;  the  frontis¬ 
piece  seems  rather  unfortunately  overemphasized.  But  the  virtues 
of  the  book  completely  hide  its  faults.  It  is  admirably  written, 
the  explanations  are  simple  and  well  presented.  The  book  should 
claim  a  prominent  place  in  the  library  of  every  practitioner. 

H.  L.  H. 

Diseases  of  the  Skin.  By  Richard  L.  Sutton,  Professor  of  Dis¬ 
eases  of  the  Skin,  University  of  Kansas  School  of  Medicine. 
(St.  Louis:  C.  V.  Mosby  Company,  1916.) 

A  book  by  one  who  has  had  such  a  wide  experience  in  dermato¬ 
logical  fields  as  Dr.  Sutton  and  who  has  been  such  a  constant 
contributor  to  dermatological  literature  cannot  fail  to  arouse 
considerable  interest  when  it  first  appears  for  public  inspection. 

The  text  has  916  pages,  with  693  illustrations  and  8  colored 
plates.  It  presents  in  a  conservative  manner  such  new  lines  of 
treatment  as  the  “autogenous  serum  injections,”  and  incorporates 
recent  investigations  such  as  Rosenow’s  work  on  Herpes  Zoster 
and  that  of  Clough  on  foot  and  mouth  disease  in  man. 

The  author  is  to  be  especially  congratulated  on  the  large  num¬ 
ber  of  excellent  photographs  that  illustrate  the  book.  The  various 
types  and  modifications  of  most  of  the  diseases  of  the  skin  are 
well  represented  in  a  carefully  selected  series.  The  pathology 
is  fully  discussed,  and  there  are  a  number  of  very  good  micro¬ 
photographs. 

Somewhat  iconoclastic  ideas  are  advanced  in  the  discussion 
of  eczema,  the  refuge  of  the  general  practitioner  and  often  of 
the  specialist,  when  it  is  referred  to  as  “  a  sort  of  dermatological 
scrap-heap  ”;  however,  most  of  us  must  acknowledge  that  our  con¬ 
ception  of  this  disease  is  often  very  diffuse  and  indefinite. 

Dr.  Sutton  s  book,  on  the  whole,  is  clear,  the  subjects  being 
presented  in  an  easily  digested  form.  It  is  up  to  date,  but  not 
loaded  down  with  a  lot  of  obsolete  literature,  and  the  illustrations 
are  numerous  and  excellent.  It  can  be  highly  recommended  to 
anyone  seeking  dermatological  knowledge,  whether  it  be  the 
student  hunting  fundamental  facts  or  the  specialist  attempting  to 
place  some  of  the  rare  skin  manifestations.  L.  W.  K. 

Surgical  and  Gynecological  Nursing.  By  Edward  Mason  Parker, 
M.  D.,  F.  A.  C.  S.,  and  Scott  Dudley  Breckenridge,  M.  D., 
F.  A.  C.  S.  134  illustrations.  Cloth,  $2.50  ( Philadelphia 

and  London:  J.  B.  Lippincott  Company.  1916.) 

This  work  is  a  worthy  contribution  to  the  many  small  volumes 
published  for  the  use  of  nurses.  Its  contents  are  limited  to  the 
care  of  surgical  and  gynecological  patients,  and  it  contains  sen¬ 
sible  material  and  practical  suggestions  for  the  care  of  these 
cases.  The  chapters  dealing  with  the  comfort  of  the  patient  and 
post-operative  complications  are  valuable,  and  the  descriptions 
of  the  various  methods  of  bandaging  are  complete.  Fewer  pic¬ 
tures  of  the  sterilizers  would  have  sufficed  and  the  space  might 
have  been  utilized  for  illustrations  of  methods  for  giving  treat¬ 
ments,  such  as  bladder  catheterization  and  irrigation,  vaginal 
douches  and  the  proper  care  of  the  infusion  apparatus  and  the 
breast  area  during  liypodermoclysis. 

Medical  students  in  the  last  two  years  of  the  course  can  also 
read  the  book  with  profit.  0.  w.  V. 
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International  Clinics.  A  Quarterly  of  Illustrated  Clinical  Lec¬ 
tures  and  Especially  Prepared  Original  Articles  on  Treat¬ 
ment,  Medicine,  Surgery,  Neurology,  Paediatrics,  Obstetrics, 
Gynecology,  Orthopaedics,  Pathology,  Dermatology,  Ophthal 
mology,  Otology,  Rhinology,  Laryngology,  Hygiene,  and  other 
Topics  of  Interest  to  Students  and  Practitioners.  By  leading 
members  of  the  medical  profession  throughout  the  world. 
Edited  by  H.  R.  M.  Landis,  M.  D.,  Philadelphia,  with  the  col¬ 
laboration  of  ten  additional  editors.  Vols.  1  and  2,  26th 
series,  1916.  ( Philadelphia  and  London:  J.  P.  Lippincott 

Company.) 

As  might  have  been  expected  from  those  that  have  gone  before, 
these  two  volumes  contain  many  excellent  articles,  although  of 
unequal  scope  and  varying  importance.  Among  the  more  impor¬ 
tant  may  be  mentioned  Friedenwald’s  “  Early  Diagnosis  of  Gas¬ 
tric  Cancer”;  Young’s  “Tetanus:  Lessons  Gleaned  from  the  War, 
Modern  Research  and  Private  Practice”;  Robinson’s  “Auricular 
Fibrillation.  The  Cause  and  Its  Relation  to  Ventricular  Activ¬ 
ity”;  Bowers’  “The  Relation  of  Mental  Defect  to  Crime”;  Mar¬ 
tin’s  “  Colon  Resection  and  Its  Indications,”  and  Osgood’s  “  Ortho¬ 
paedic  Problems  Presented  by  the  European  War.”  It  is  much  to 
be  regretted  that  space  will  not  permit  more  than  an  enumeration 
of  the  titles  of  these  papers.  The  volumes  are  worthy  of  thorough 
study-  ’  H.  M.  H. 

Christianity  and  Sex  Problems.  By  Hugh  Northcote,  M.  D  Sec¬ 
ond  edition.  Revised  and  enlarged.  Cloth,  $3.00.  (Philadel¬ 
phia:  F.  A.  Davis  Company.  1916.) 

This  work  is  modestly  stated  by  the  author  to  be  written  with 
the  expectation  that  after  a  few  years  it  might  be  found  to  be 
“quietly  useful.”  It  is  written  as  a  study  of  a  difficult  subject 
and  not  as  a  polemic,  to  advance  a  theory  or  to  support  a  cause. 
It  contains  a  careful  statement  of  the  problems  of  sex  and  gives 
the  teachings  of  the  Bible  and  of  the  teachers  of  the  church 
bearing  upon  them.  There  seems  a  little  tendency  to  rely  too 
much  upon  authority  and  too  little  upon  reason  in  the  final  settle¬ 
ment  of  some  of  the  problems.  The  complexity  of  the  problems 
involved  forbids  any  critical  consideration  of  them  in  the  present 
review.  The  fair-mindedness  and  sincerity  of  the  author  win 
confidence.  The  book  is  in  marked  contrast  to  the  usual  treatises 
upon  sex  matters,  and  can  be  commended  to  the  careful  reading 
of  all  persons  who  are  honestly  in  search  of  guidance. 

H.  M.  H. 

Sexual  Impotence.  By  Victor  G.  Vicke,  M.  D.,  Consulting  Sur¬ 
geon  to  Mount  Zion  Hospital,  San  Francisco.  Fifth  edition. 
Enlarged.  Cloth,  $2.25.  (Philadelphia  and  London:  W.  B. 
Saunders  Company.  1916.) 

The  appearance  of  a  new  edition  of  this  work  after  a  period  of 
three  years  indicates  a  steady  demand  for  the  book.  The  addi¬ 
tions  to  the  last  edition  are  largely  in  the  direction  of  treatment. 
The  author  has  very  sensible  ideas  upon  psychotherapy  and  is 
much  encouraged  by  his  experience  with  psychoanalysis.  The 
whole  book  is  judicious  and  characterized  by  moderation  and  good 
common  sense.  jj  M.  H. 

Clinical  Disorders  of  the  Heart  Beat.  By  Thomas  Lewis.  Third 
edition.  Cloth,  $2.00.  (New  York  City:  Paul  B.  Hoeber. 
1916.) 

That  the  second  edition  of  Dr.  Lewis’  book  should  have  been 
exhausted  in  two  years  speaks  for  its  popularity  with  the  medical 
profession.  The  subject-matter  is  presented  in  the  same  order 
as  in  the  former  edition.  Minor  changes  have  been  made  in  words 
here  and  there  throughout  the  text.  In  the  chapter  on  heart 
block  reference  is  made  to  adrenalin  in  the  treatment  of  the 
“  flt.”  but  the  author  merely  states  that  it  has  been  suggested. 

In  the  treatment  of  the  “  Abrupt  onset  of  partial  heart  block  ” 
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full  exposure  to  the  open  air,  the  author  thinks,  “  deserves  a  thor¬ 
ough  trial.” 

The  insertion  in  the  chapter  on  auricular  fibrillation  of  the 
influence  of  this  condition  on  thrombosis  and  infarction  is  an 
addition  to  the  work. 

More  extended  observation  seems  to  have  shown  the  greater 
frequency  of  “  alternation  of  the  heart  ”  in  general  hospital 
patients  than  was  given  in  the  last  edition. 

Throughout  the  present  work  the  illustrations  and  figures  of 
the  former  edition  have  been  retained  with  their  explanations. 

The  book  presents  the  subject  clearly  and  concisely  and  is  too 
well  known  to  require  a  more  extended  review. 

H.  R.  C.,  Jr. 

The  Treatment  of  Acute  Infectious  Diseases.  By  Frank  Sherman 
Meara,  M.  D.,  Ph.  D.,  Professor  of  Therapeutics  in  the  Cor¬ 
nell  University  Medical  College  in  New  York  City.  (New 
York:  The  Macmillan  Company,  1916.) 

The  purpose  of  this  volume  on  “Treatment  of  Acute  Infectious 
Diseases  ”  is  to  present  its  material  in  a  thoroughly  practical  and 
useful  way.  The  author  discusses  the  therapy  of  the  acute  infec¬ 
tions  in  a  fascinating  manner.  He  drives  home  his  ideas  in  ring¬ 
ing  sentences  that  leave  no  doubt  in  the  reader’s  mind  as  to  his 
exact  meaning.  Such  episodes  in  the  thread  of  thought  as  the 
following  are  not  uncommon:  “The  contrast  between  a  well- 
ordered,  neat,  cool  sick-room,  and  a  hot,  stuffy  room,  with  six  or 
ten  visitors,  gas  jets  in  full  action  and  babel  and  chaos  regnant, 
is  one  of  the  most  striking  that  can  be  witnessed.”  Experimental 
and  scientific  observations  are  quoted  as  far  as  possible  to  furnish 
a  reasonable  basis  for  each  therapeutic  procedure.  Of  course,  how¬ 
ever,  many  of  these  still  rest  on  clinical  empiricism,  and  it  is  in 
this  connection  that  Professor  Meara’s  wide  experience  and  his 
keen  judgment  give  the  constant  use  of  the  personal  pronoun, 

“  I  am  convinced  ”  and  “  I  believe,”  a  significance  that  cannot 
be  underestimated.  The  presentation  of  the  subject  is  complete, 
thorough  and  very  lucid.  By  means  of  subheadings  attention  is 
called  to  bed,  room,  diet,  drugs,  specific  treatment,  etc.,  in  each 
disease.  Furthermore,  there  is  a  very  well-arranged  and  sug¬ 
gestive  summary  at  the  end  of  each  chapter.  The  book  is  com¬ 
plete  to  the  minutest  detail  in  its  therapeutic  directions;  it  is 
written  in  a  very  lucid  style,  so  that  the  subject-matter  can  be 
quickly  assimilated  without  any  doubt  on  the  reader’s  part  of  the 
author’s  meaning,  and  finally,  the  judgment  exhibited  in  the 
principles  of  treatment  advocated  is  excellent.  H.  0.  M. 

Gynecology.  By  William  P.  Graves,  M.  D.,  F.  A.  C.  S.,  Professor 
of  Gynecology  at  Harvard  Medical  School.  8°.  770  pp.  424 

original  illustrations;  66  in  colors.  Cloth,  $7.00  net;  half 
morocco,  $8.50  net.  ( Philadelphia  ancl  London:  W.  B.  Saun¬ 
ders  Company,  1916.) 

New  ideas  and  an  attractive  arrangement  of  the  material  char¬ 
acterize  this  recent  addition  to  the  works  on  gynecology.  The  sub¬ 
ject  is  divided  into  three  parts,  dealing  respectively  with  the  physi¬ 
ology  and  relationship  of  gynecology  to  the  general  organism, 
gynecological  diseases  and  operative  gynecology.  One  important 
contribution,  thoroughly  treated  in  the  first  section,  and  mentioned 
throughout  the  volume  in  connection  with  various  conditions,  is 
the  consideration  of  the  glands  of  internal  secretion.  This  field 
of  medicine  now  being  extensively  studied,  and  heretofore  omitted 
from  works  on  gynecology,  is  dealt  with  in  a  practical  way;  and 
this  portion  adds  much  to  the  completeness  of  the  work. 

A  full  list  of  the  gynecological  diseases  is  included  in  the  sec¬ 
ond  part  and  the  descriptions  here  given,  although  in  many 


instances  brief,  are  accurate  and  clearly  set  forth.  In  the  opera¬ 
tive  section  the  usual  gynecological  operations  are  described,  and 
many  are  accompanied  with  illustrations,  more  or  less  diagram¬ 
matic.  In  a  work  of  this  size  one  would  expect  more  considera¬ 
tion  to  be  given  to  the  pathological  conditions  of  the  urinary 
system  and  their  treatment,  and  this  lack  materially  detracts  from 
the  book’s  sphere  of  usefulness.  Extra-uterine  pregnancy  and 
dysmenorrhea  are  well  treated,  but  no  mention  is  made  of  the 
subject  of  threatened  or  incomplete  abortion. 

The  volume  is  fully  illustrated  with  microscopic  drawings  and 
illustrations.  The  latter,  which  are  by  the  author,  are  creditable 
productions  and  readily  convey  the  idea  intended.  Those  on  pages 
522  and  523,  however,  are  misleading  and  should  be  improved. 

In  brief,  the  work  is  well  written;  it  contains  the  important 
parts  of  gynecology  concisely  stated  and  attractively  presented. 

It  will  be  of  decided  value  to  both  students  and  practitioners. 

C.  W.  V. 

Home  Care  of  Consumptives.  By  Roy  L.  French.  12°.  200  pp. 

Cloth,  $1.00.  (New  York:  G.  P.  Putnam's  Sons,  1916.) 

The  author  is  a  social  worker  who  has  been  actively  identified 
with  tuberculosis  work  for  several  years  and  has  even  had  the 
disease  in  his  own  family. 

For  patients  discharged  from  sanitaria  the  book  reiterates 
principles  laid  down  in  the  institution  and  emphasizes  the  need 
for  lifelong  care  and  watchfulness.  For  patients  without  the 
advantage  of  sanitarium  instruction  it  deals  in  a  definite,  prac¬ 
tical  way  with  questions  of  home  nursing  without  expensive 
equipment,  with  the  social  aspects  of  the  disease  and  the  relation 
of  patient  to  physician.  Without  unwarranted  optimism  it  offers 
substantial  encouragement  to  the  patient  and  his  family.  Dis¬ 
pensary  physicians  will  find  in  it  many  useful  suggestions. 

M.  A.  H. 

Nerves.  By  David  Fraser  Harris.  University  Library  of  Modern 
Knowledge.  (New  York:  Henry  Holt  if  Co.,  1916.) 

This  little  octavo  volume  contains  10  chapters  together  with  a 
glossary,  useful  for  the  layman  or  student,  and  an  index.  In  his 
preface  the  author  says:  “The  following  pages  ....  attempt  to 
explain  in  non-technical  language  the  place  and  powers  of  the 
nervous  system.”  And  later:  “  It  is  hoped  that  those  whose 
previous  knowledge  of  physiology  and  psychology  is  small  may 
learn  something  of  the  way  in  which  this  complicated  system  does 
its  work;  and  that  those  who  happen  to  know  something  of  these 
subjects  may  yet  gain  more  from  an  account  of  innervation  which 
is  as  accurate  as  popular  terminology  allows  it  to  be.”  The  book 
is  at  once  readable  and  instructive,  and  anyone  of  either  category 
of  readers  who  takes  it  up  will  read  it  through.  At  all  times, 
science  tempered  by  sound  common  sense  can  hardly  fail  to  be 
attractive;  and  this  book  contains  both.  F.  R.  S. 

Gould’s  Practitioner’s  Medical  Dictionary.  Third  edition.  Re¬ 
vised  and  edited  by  R.  J.  E.  Scott,  M.  A.,  B.  C.  L.,  M.  D.,  of 
New  York.  XX  -|_  962  pages.  Flexible  cloth,  round  corners, 
marbled  edges,  $2.75.  (Philadelphia:  P.  Blakiston’s  Son  cf 
Co.,  1916.) 

The  compactness,  clearness  of  type  and  convenient  form  of  this 
admirable  dictionary  commend  it  to  every  general  practitioner. 
It  includes  all  current  words  and  terms  and  gives  concise  and  clear 
definitions  with  the  correct  pronunciation  of  each.  In  the  pres¬ 
ent  edition  20,000  new  words  have  been  added,  and  the  volume  of 
about  1000  pages  contains  upwards  of  70,000  words  in  the  aggre¬ 
gate.  It  is  worthy  of  high  praise.  H.  M.  H. 
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THE  RECENT  EPIDEMIC  OF  INFANTILE  PARALYSIS.1 

By  Dr.  Haven  Emerson,  New  York  City. 


Since  the  early  summer  of  1916  there  have  been  24,000  cases 
of  infantile  paralysis  in  the  United  States.  Eighteen  thousand 
of  these  were  in  New  York  City  and  the  adjacent  territory,  in 
the  States  of  New  York,  New  Jersey,  Pennsylvania,  Connecti¬ 
cut  and  Massachusetts,  the  Borough  of  Brooklyn  being  the  first 
to  become  infected.  As  an  instance  of  how  the  infection  was 
spread,  1  may  mention  the  experiences  of  three  Brooklyn  fami¬ 
lies  with  10  children,  whose  mothers  took  them  each  day  to 
Prospect  Park  to  be  out  of  doors.  On  the  30th  of  June  one 
child  had  an  acut£  attack  of  fever.  The  family  practitioner  was 
called  in  and  prescribed  a  laxative,  light  diet  and  rest  in  bed 
for  a  few  days.  The  child  was  kept  in  bed  and  four  days  later 
the  mother  noticed  that  he  was  not  able  to  get  up  and  stand 
upon  his  feet.  Further  rest  was  prescribed,  and  at  the  end  of  a 
week  the  child  was  able  to  get  up  and  the  case  ran  on  to  gradual 
recovery.  Seven  days  after  the  onset  of  the  sickness  in  the 
iirst  child,  one  of  the  other  children  developed  an  acute  form 
of  fever  and  weakness  of  one  leg,  which  was  so  obvious  that  the 
mothers  became  frightened  and  took  all  of  the  children  out  of 
the  state  into  AV ayne  County,  Pennsylvania.  Forty-eight  hours 
after  arrival  the  rest  of  the  children  came  down  with  the  dis¬ 
ease  and  two  died.  From  such  examples  as  this,  we  should 

1  Read  before  a  meeting  of  The  Johns  Hopkins  Medical  Society, 
November  8,  1916. 


consider  that  we  were  dealing  with  a  pretty  readily  com¬ 
municable  disease,  and  yet  there  were  many  instances  in  which 
the  disease  appeared  to  be  not  epidemic  in  type  at  all.  For 
instance,  in  one  institution  full  of  children,  one  case  was  not 
followed  by  any  secondary  cases. 

The  distribution  was  independent  of  sanitary  conditions. 
There  were  no  cases  on  Governor’s  Island,  the  Federal  military 
station  in  the  harbor  of  New  York.  There  were  87  children  on 
that  island,  which  was  quarantined  most  effectively  at  the 
beginning  of  the  epidemic.  Barren  Island,  situated  in  Jamaica 
Bay,  is  a  place  to  which  all  the  city  garbage  is  brought  by  boat. 
All  the  city’s  dead  animals,  often  two  or  three  thousand  a  day, 
are  brought  there ;  it  has  no  public  water  supply,  no  sewerage 
!  system,  the  houses  have  no  cellars,  no  garbage  collection,  and 
the  people  have  few  garbage  cans,  the  household  waste  being 
!  thrown  on  the  ground  about  the  shanties.  There  are  1700 
people  on  the  island,  350  of  them  being  children,  but  there 
was  no  case  of  poliomyelitis  on  that  island  all  summer.  Smells, 
Hies  and  insanitary  conditions  have  prevailed,  but  because  of 
its  geographical  position  and  the  social  condition  of  its  people, 
the  island  is  more  or  less  isolated.  AVhere  the  congestion  was 
least  in  the  city,  in  the  Boroughs  of  Queens  and  [Richmond, 
there  the  cases  were  most  frequent,  in  proportion  to  the  popu- 
i  lation. 
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The  most  constant  symptom  was  found  to  be  the  acute  onset 
of  fever.  The  symptom  one  would  think  of  next  in  .seeing 
these  children  would  be  the  change  in  the  character  of  the 
child.  It  becomes  more  than  usually  irritable  and  is  unwilling 
to  be  fondled  and  held.  If  you  will  analyze  that,  you  will 
realize  that  this  is  the  only  disease  we  know  of  in  which  the 
child  does  not  want  to  be  picked  up  by  its  mother.  In  other 
words,  it  does  not  want  to  be  picked  up  and  have  its  spine 
flexed  anteriorly.  It  exhibits  the  so-called  spinal  sign  on 
flexion. 

I  feel  that  we  should  get  along  a  great  deal  faster  in  our 
general  knowledge  of  this  disease  if  we  abandoned  the  use  of 
the  word  “abortive.”  We  are  dealing  with  a  disease  which 
has  paralysis,  or  which  exists  without  it.  It  is  not  uncommon 
to  have  a  rise  of  temperature  seven  days  after  the  onset  of  the 
disease,  with  a  sudden  development  of  a  paralysis  which  has  not 
previously  existed.  These  cases  were  in  children  admitted  to 
hospitals  in  the  pre-paralytic  stage  of  the  disease.  We  have 
got  the  habit  of  using  the  terms  pre-paralytic,  non-paralytic 
and  paralytic.  There  were  many  children  found  with  the 
typical  symptoms  who  never  developed  a  paralysis.  I  feel  that 
we  have  no  right  to  consider  these  as  abortive  forms  of  the  dis¬ 
ease.  When  those  children  were  examined,  they  showed  all  the 
evidences  of  a  general  infection,  but  it  did  not  go  on  to  a 
paralysis.  To  call  a  case  abortive  simply  because  there  is  no 
paralysis  is  apt  to  cause  the  physician  to  feel  that  he  has 
a  patient  who  is  no  longer  in  danger.  We  must  consider  that 
a  diagnosis  is  as  important  in  the  absence  of  paralysis  as  with 
paralysis,  and  the  patient  an  equal,  if  not  a  greater  danger, 
as  a  distributor  of  the  virus. 

The  experience  of  our  laboratory  technicians  was  that  we 
rarely  found  a  fluid  that  was  not  clear,  when  lumbar  puncture 
was  done.  If  one  holds  this  apparently  clear  fluid  up  in  the 
sunlight,  the  little  sparkles  that  disclose  the  presence  of  the 
cells  can  be  seen,  but  it  looks  like  clear  fluid.  In  our  expe¬ 
rience,  the  fluid  was  rarely  turbid.  Under  high  pressure,  with 
a  cell  count  rising  and  falling  pretty  abruptly,  one  may  get  the 
fluid  before  there  is  a  noticeable  increase  in  the  cell  count  and 
before  the  globulin  has  become  noticeable.  Again,  in  a  case 
which  has  had  a  doubtful  course,  one  may  get  the  spinal  fluid 
after  the  time  when  the  cell  content  has  increased,  and  there 
may  only  be  the  globulin  as  a  guide.  The  cell  count  varies 
considerably,  and  yet  a  clear  fluid,  with  an  appreciable  increase 
in  cell  count  and  globulin  has  been  considered  characteristic 
and  diagnostic,  when  found  in  a  child  with  the  symptoms  of 
an  acute  febrile  infection,  even  in  the  absence  of  any  paralysis. 

The  mortality  in  this  epidemic  was  much  higher  than  for¬ 
merly  quoted.  In  the  city  as  a  whole  the  case  fatality  was 
26.96%.  In  the  Borough  of  Richmond,  19.93%;  in  the  Bor¬ 
ough  of  Queens,  27.99%  ;  in  Brooklyn,  21.60%  ;  in  the  Bronx, 
25% ;  in  Manhattan,  28.43%  ;  in  Nassau  County,  L.  I.,  24%. 
In  the  State  of  New  York  as  a  whole,  and  not  including  the 
city,  it  was  21%,  a  uniformly  higher  case  fatality  than  in 
previous  epidemics. 

The  preventive  measures  suggested  were  similar  to  those 
given  in  Osier,  the  additional  advice  being  given  that  children 


should  avoid  eating  uncooked  fruit  throughout  the  summer, 
not  because  we  had  any  knowledge  of  danger  in  uncooked  food, 
but  because  of  the  knowledge  that  most  diseases  that  are  car¬ 
ried  from  person  to  person  may  be  spread  in  this  way.  In 
order  to  be  quite  fair  about  the  milk  supply,  we  took  all  the 
cases  in  Richmond  and  the  Bronx  and  studied  each  one  as  we 
would  have  done  in  the  beginning  of  a  typhoid  epidemic.  .  No 
clues  indicating  that  the  milk  had  any  influence  on  the  origin 
or  spread  of  poliomyelitis  were  found. 

There  were  4500  cases  in  the  Department  hospitals.  From 
the  observations  which  I  had  a  chance  to  make  in  the  hospitals 
and  from  the  reports  of  the  physicians  in  charge,  it  was  evident 
that  no  single  therapeutic  agent  proved  so  useful  in  giving 
prompt  relief  as  lumbar  puncture.  Before  there  was  any  gen¬ 
eral  use  of  adrenalin  or  the  use  of  normal  serum,  many  cases 
were  treated  in  our  hospitals  simply  by  the .  withdrawal  of 
spinal  fluid,  which  was  often  followed  by  brilliant  results.  It 
is  only  fair  to  add  that  there  were  cases  which  showed  prompt 
recoveries  from  severe  attacks  without  any  withdrawal  of 
fluid  or  any  other  than  expectant  treatment.  Children  begin¬ 
ning  to  develop  contractures,  and  children  so  uncomfortable 
they  could  not  sleep,  were  much  helped  by  warm  baths  and 
warm  wrappings  about  their  arms  and  legs.  The  longer  the 
cases  remained  in  the  hospitals  and  the  more  the  neurolo¬ 
gists  and  orthopedic  surgeons  studied  them,  the  longer  did 
they  postpone  any  attempt  at  interference  by  massage,  elec¬ 
tricity,  or  mechanical  contrivances  on  the  affected  muscles 
of  extremities.  The  muscles  are  essentially  fatigued  and  must 
be  rested  a  long  time.  It  is  obvious  that  many  muscles  appar¬ 
ently  able  to  take  care  of  themselves  are  really  trying  to  meet 
the  pull  of  the  strong  group  on  the  other  side  of  the  lever, 
which  have  not  been  paralyzed. 

During  the  quarantine  period,  which  we  have  established  in 
New  York  as  eight  weeks,  the  muscles  rarely  need  manipula¬ 
tion  of  any  kind.  The  opinion  has  become  stronger  and 
stronger  throughout  the  city  that  premature  interference  has 
done  more  harm  than  good  in  the  past. 

A  specific  serum  has  been  shown  to  exist,  but  that  that 
serum  is  a  curative  agent  of  constant  value  is  quite  a  different 
matter.  We  have  had  350  cases  treated  with  the  serum  of 
recovered  cases,  and  the  results  are  now  being  carefully  studied. 

In  the  following  figures  we  used  the  case  rate  per  thousand 
instead  of  per  hundred  for  our  results : 


Poliomyelitis  Case  Rate 

Borough.  Population.  Per  1000  Population. 

Manhattan  .  2,634,000  .94 

Bronx  .  575,000  1.16 

Brooklyn  .  1,928,000  2.24 

Queens  .  366,000  3.22 

Richmond  .  97,000  2.92 


The  most  sparsely  settled  boroughs  liad  rates  a  little  over 
three  times  as  high  as  the  rate  in  the  Borough  of  Manhattan 
and  the  Borough  of  Brooklyn,  with  its  tremendous  number  of 
cases,  had  a  case  rate  less  than  the  boroughs  of  either  Rich¬ 
mond  or  Queens.  I  have  already  mentioned  the  death  rate, 
which  shows  that  the  disease  took  one  out  of  every  four  patients. 

The  question  comes  as  to  the  number  of  patients  we  got. 
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Did  we  get  a  complete  notification  of  the  disease?  This  is  best 
answered  by  a  chart  prepared  by  the  Department,  which  shows 
the  number  of  cases  reported  and  the  number  we  afterwards 
found  to  have  existed  at  that  time.  For  instance,  on  the  8th 
of  June  the  report  came  in  that  a  number  of  babies  had  been 
found  at  the  Health  Station  with  paralysis  of  the  arms  or 
legs.  These  were  all  in  the  little  district  of  Brooklyn,  the  shore 
front  of  the  Atlantic  basin,  where  the  disease  started.  On  the 
22d  we  found  three  cases  reported  and  later  we  found  there 
were  26  cases  of  the  disease  on  that  day.  That  is  the  margin 
of  error  in  public  health  administration.  On  June  22  we 
enlisted  the  help  of  the  lay  press  and  told  the  people  we  wanted 
all  the  cases  of  paralysis  reported.  From  that  time  on  there 
was  a  general  understanding  among  the  public  that  there  was 
a  lot  of  the  disease  and  people  began  to  do  that  which  is 
desired  by  all  health  officials,  i.  e.,  report  more  cases  than  there 
were.  When  people  begin  to  report  cases  on  suspicion,  then  you 
begin  to  be  at  the  point  of  controlling  the  situation.  On  the 
3d  of  August  239  cases  had  their  onsets,  and  these  cases  reached 
our  hospitals  48  hours  after  the  onset  of  the  disease,  which  is 
about  as  close  as  a  department  can  get  to  having  a  case  verified 
and  under  proper  control  after  onset. 

We  were  of  course  interested  in  all  sorts  of  possibilities  as  to 
the  cause  of  the  epidemic.  We  thought  perhaps  the  heat  might 
have  something  to  do  with  the  situation,  and  also  the  humidity. 
The  only  thing  we  could  work  out  was  that  the  deaths  are 
pretty  apt  to  come  coincidently  with  the  height  of  the  humidity, 
which  would  be  the  case  with  almost  any  acute  infectious  dis¬ 
ease  in  little  children  under  five  years  of  age.  When  one  real¬ 
izes  that  the  deaths  are  mostly  respiratory  and  that  the  children 
are  in  many  instances  from  pool’  home's  (although  the  majority 
did  not  appear  to  be  in  poor  condition)  the  relationship 
between  the  humidity  and  the  deaths  is  pretty  obvious.  We 
got  little  or  nothing  positive  out  of  these  observations  on 
the  relation  between  onset  and  deaths,  and  temperature  or 
humidity. 

The  crude  death-rate  for  the  entire  city  will  be  only  a 
point  or  two  higher  than  that  of  last  year.  All  other  infectious 
diseases  have  been  consistently  lower  than  at  any  other  time  in 
the  past  five  years,  for  the  reason  that  all  parents  this  summer 
have  taken  a  great  deal  more  trouble  about  their  children  than 
usual.  There  have  been  also  a  great  many  things  children 
w  ere  spared  because  the  parents  were  afraid  to  take  any  chances 
this  year,  in  the  face  of  the  constant  daily  advice  given  by 
physicians,  nurses  and  others. 

Every  case  of  death  reported  as  due  to  poliomyelitis  was  fol¬ 
lowed  by  a  careful  investigation,  and  the  descriptions  were  so 
simple  you  could  not  mistake  them.  The  patients  died  of 
failure  of  respiration  in  practically  all  cases  (98%).  A  num¬ 
ber  died  after  a  prolonged  period  of  unconsciousness  and 
exhaustion,  going  through  what  one  sees  in  tuberculous  menin¬ 
gitis. 

At  present,  out  of  every  hundred  cases  reported  to  us,  we 
are  willing  to  accept  as  true  cases  about  forty.  Out  of  all  the 
cases  we  have  accepted,  15%  showed  no  paralysis  at  any  time, 


18%  more  showed  no  paralysis  at  the  end  of  eight  weeks  in  the 
hospital,  and  the  rest  of  them  showed  paralysis  persisting  at 
least  until  after  they  had  left  the  hospital.  All  cases  that  did 
not  have  obvious  signs  and  perfectly  clear  clinical  pictures  on 
admission  were  kept  isolated  until  the  diagnosis  was  arrived  at, 
and  in  no  instance,  in  which  patients  were  found  on  examina¬ 
tion  to  be  free  from  poliomyelitis,  did  they  develop  the  disease 
as  the  result  of  exposure  in  the  hospital.  Further,  no  doctor 
and  no  nurse,  either  in  the  field  service  or  in  the  hospital  serv¬ 
ice,  developed  this  disease  during  the  entire  time  of  the  epi¬ 
demic  in  New  York. 

A  group  that  offered  an  interesting  study  was  that  of  the 
children  in  the  institutions  in  the  city.  I  may  say  that  these 
institutions  in  New  York  City  are  under  the  observation  of  the 
Department  of  Health.  There  are  93  institutions  where  chil¬ 
dren  are  cared  for  permanently,  containing  21,746  inmates; 
76  more  institutions  take  children  in  temporarily,  such  as  day 
nurseries  and  summer  camps.  These  take  care  of  6365  more 
children,  making  a  total  of  about  28,000.  Among  these  insti¬ 
tutions  there  were  two  cases  that  were  properly  attributable  to 
conditions  in  the  institutions  after  quarantine  had  been  estab¬ 
lished.  At  the  beginning  of  the  epidemic  warning  had  been 
sent  to  all  these  institutions  to  close  their  doors  against  visitors, 
and  that  quarantine  should  be  enforced  for  three  weeks  for 
new  admissions,  before  allowing  them  to  mingle  with  the  rest  of 
the  children.  In  St.  Joseph’s  Home,  one  child  developed  the 
disease  on  the  8th  of  August  simultaneously  with  the  child  of 
the  engineer  of  the  institution,  who  lived  outside  of  the 
grounds,  his  house,  however,  abutting  the  buildings  of  the  insti¬ 
tution,  and  who  had  been  in  the  habit  of  bringing  in  his  child 
in  its  carriage  each  day  and  keeping  it  in  the  garden  near  the 
power-house.  We  had  no  clue  to  the  person  who  infected  these 
two  children,  but  as  the  engineer  was  a  worker  in  the  institu¬ 
tion  and  lived  in  the  house  vffiere  the  other  case  developed,  we 
suspected  he  must  have  played  a  part.  In  an  institution  of  98 
children  at  Huguenot,  which  was  quarantined  on  July  4,  one 
child  developed  the  disease  on  August  23.  He  was  unconscious 
from  the  time  of  onset,  and  remained  so  for  10  weeks  until  he 
died.  We  did  not  get  an  autopsy  and  the  spinal  fluid  was  not 
characteristic.  Nobody  could  confirm  the  diagnosis  clinically, 
and  yet  in  the  absence  of  other  proof,  we  must  accept  this  on 
our  list  as  a  case  of  poliomyelitis.  There  was  a  possibility  in 
this  case  of  tuberculous  meningitis  and  also  of  acute  hydro¬ 
cephalus,  but  proof  was  lacking.  There  are  also  other  clinical 
possibilities.  The  unconsciousness  with  wasting,  no  sharply 
localized  paralysis  and  no  other  confirmatory  signs  make  us 
suspect  that  this  was  not  a  case  of  poliomyelitis.  We  should 
feel  that  the  isolation  of  children  and  the  manner  of  livinu  in 

O 

the  institutions  was  disadvantageous  for  the  spread  of  the 
disease. 

The  best  summary  of  the  whole  situation  is  the  report  pre¬ 
pared  with  the  approval  of  the  Public  Health  Association, 
which  met  at  Cincinnati  last  week,  and  which  will  shortly 
appear  in  some  of  the  medical  journals.  The  report  is  as 
follows : 
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The  Committee  of  the  American  Public  Health  Association, 
appointed  by  the  President  to  report  upon  the  subject  of  polio¬ 
myelitis,  begs  to  submit  the  following : 

The  specific  cause  of  poliomyelitis  is  a  microorganism,  a  so- 
called  virus,  which  may  be  positively  identified  at  present  only 
by  its  production  of  poliomyelitis  in  monkeys  experimentally 
inoculated.  Such  experiments  have  shown  this  virus  to  be 
present  not  only  in  the  nervous  tissues  and  certain  other  organs 
of  persons  who  have  died  of  poliomj'elitis,  but  also  in  the  nose, 
mouth  and  bowel  discharges  of  patients  suffering  from  the  dis¬ 
ease.  It  has  been  proved  by  similar  experiment  s  that  healthy 
associates  of  poliomyelitis  cases  may  harbor  the  virus  in  their 
noses  and  throats. 

These  experiments,  together  with  the  fact  that  monkeys 
have  been  infected  by  direct  application  of  the  virus  to  the 
mucous  membrane  of  the  nose  and  by  feeding  of  the  virus, 
are  strong  evidence  that  in  nature  infection  may  be  directly 
spread  from  person  to  person. 

Observations  on  the  occurrence  of  the  disease  might  seem  at 
first  thought  to  be  inconsistent  with  this  conception,  since 
contact  between  recognized  cases  can  seldom  be  traced.  How¬ 
ever,  this  may  be  adequately  explained  by  the  lack  of  means  for 
detecting  mild  non-paralytic  cases,  and  by  the  belief  that 
healthy  carriers  of  the  virus  and  undetected  cases  are  consid¬ 
erably  more  numerous  than  frankly  paralyzed  cases. 

Many  facts,  such  as  the  seasonal  incidence  and  rural  preva¬ 
lence  of  the  disease,  have  seemed  to  indicate  that  some  insect 
or  animal  host,  as  yet  unrecognized,  may  be  a  necessary  factor 
in  the  spread  of  poliomyelitis,  but  specific  evidence  to  this 
effect  is  lacking,  and  the  weight  of  present  opinion  inclines  to 
the  view  that  poliomyelitis  is  exclusively  a  human  disease  and 
is  spread  by  personal  contact,  whatever  other  causes  may  be 
found  to  contribute  to  its  spread.  In  personal  contact  we  mean 
to  include  all  the  usual  opportunities,  direct  or  indirect,  imme¬ 
diate  or  intermediate,  for  the  transference  of  body  discharges 
from  person  to  person,  having  in  mind  as  a  possibility  that  the 
infection  may  occur  through  contaminated  food. 

The  incubation  period  has  not  been  definitely  established  in 
human  beings.  The  information  at  hand  indicates  that  it  is 
less  than  two  weeks,  and  probably  in  the  great  majority  of 
cases,  between  three  and  eight  days. 

If  the  foregoing  conception  of  the  disease  is  correct,  it  is 
obvious  that  effective  preventive  measures  approaching  com¬ 
plete  control  are  impracticable,  because  isolation  of  recognized 
cases  of  the  disease  and  restraint  upon  their  immediate  asso¬ 
ciates  must  fail  to  prevent  the  spread  of  infection  by  unrecog¬ 
nized  cases  of  carriers. 

These  difficulties  would  appear  to  be  inherent  in  the  nature 
of  the  disease.  Nevertheless,  we  may  hope  for  the  development 
of  more  thorough  knowledge  which  will  permit  of  more  effect¬ 
ive  control  of  the  disease  than  is  now  practicable.  Of  first 
importance  is  the  more  general  recognition  by  practitioners 
of  non-paralytic  cases  through  clinical  observation  and  labora¬ 
tory  procedures. 

Lumbar  puncture  has  been  shown  to  offer  valuable  aid  in 
diagnosis,  and  a  more  general  use  of  this  test  is  to  be  encour¬ 
aged,  since  it  not  only  facilitates  accurate  and  early  diagnosis, 


but  in  many  cases  affords  symptomatic  relief  as  a  therapeutic 
procedure.  Without  undertaking  to  predict  the  future  prog¬ 
ress  of  research,  we  may  hope  for  certain  possible  developments 
which  may  afford  far  more  effective  control  of  the  disease,  with 
substantial  relief  from  many  inconveniences  at  present  inevit¬ 
able.  Among  those  possibilities  we  would  include :  A  practi¬ 
cal  test  for  the  detection  of  all  clinical  types  and  carriers;  a 
simple  and  reliable  test  for  distinguishing  between  susceptible 
and  insusceptible  persons;  and  means  of  conferring  artificial 
immunity  against  poliomyelitis. 

At  present  our  information  demands  the  employment  of  the 
following  administrative  procedures  in  attempting  to  control 
the  disease : 

1.  The  requirement  that  all  recognized  and  suspected  cases 
be  promptly  reported. 

2.  Isolation  of  patients  in  screened  premises.  The  duration 
of  infectivity  being  unknown,  the  period  of  isolation  must 
necessarily  be  arbitrary.  Six  weeks  has  been  recommended 
by  the  Conference  of  State  and  Territorial  Health  Officers 
with  the  Surgeon-General  of  the  Public  Health  Service  as  suffi¬ 
cient,  and  this  period  has  been  generally  accepted  throughout 
the  United  States. 

3.  Disinfection  of  all  body  discharges. 

4.  Eestriction  of  the  movements  of  intimate  associates  of 
the  patient  so  far  as  practicable.  This  should  include  at  least 
exclusion  of  the  children  of  the  family  from  schools  and  other 
gatherings. 

5.  Protection  of  children  so  far  as  possible  from  contact  with 
other  children  or  with  the  general  public  during  epidemics. 

6.  Observations  of  contacts  for  two  weeks  after  the  last 
exposure. 

There  is  no  specific  treatment  of  established  value  in  polio¬ 
myelitis.  During  the  persistence  of  the  acute  symptoms  of  the 
disease,  the  important  principles  of  treatment  are  rest  in  bed, 
symptomatic  relief,  and  passive  support  for  the  prevention  of 
deformities.  Active  measures  during  this  stage  are  not  only 
useless  but  are  apt  to  cause  serious  and  often  permanent 
injury.  Hospitalization  of  patients  where  possible  is  to  be 
encouraged.  The  best  chances  of  recovery  from  residual  paraly¬ 
sis  demand  skillful  after-care,  often  long  continued,  and  always 
under  the  direction  of  a  physician  familiar  with  the  neuro¬ 
logical  and  orthopedic  principles  of  treatment.  The  provi¬ 
sion  of  such  after-care  often  becomes  a  community  problem, 
demanding  the  cooperation  of  all  available  agencies,  social  and 
professional. 

DISCUSSION. 

Dr.  Janeway:  After  the  amount  of  food  for  thought  that  Dr. 
Emerson  has  provided  us  with,  it  is  scarcely  fitting  for  any  of  us 
to  add  our  small  crumbs  to  the  hearty  meal.  One  thing  I  would 
like  to  add,  however,  and  that  is  a  word  of  appreciation  to  Dr. 
Emerson  from  an  old  colleague  of  his  in  the  Department  of  Medi¬ 
cine  at  Columbia  for  his  magnificent  work  during  this  past  sum¬ 
mer.  Dr.  Emerson  started  as  a  physiologist,  then  came  over  to  us 
and  became  a  medical  man  and  acquired  his  interest  in  public 
health  only  somewhat  later  in  his  career.  Perhaps  his  medical 
training  has  not  been  without  its  value  to  all  of  us  in  his  recent 
nosition  in  control  of  this  epidemic,  because  among  the  things  the 
epidemic  will  give  in  the  future  will  be  a  study  of  the  clinical  side 
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of  poliomyelitis  on  a  scale  absolutely  unparalleled  hitherto, 
largely  due  to  the  segregation  of  such  large  numbers  of  cases  in 
the  hospitals  and  to  his  prompt  recognition  of  the  importance  of 
the  diagnostic  problem  in  any  attempt  at  control.  From  the 
early  days  of  the  New  York  epidemic  the  diagnosis  was  in  the 
hands  of  an  extraordinarily  competent  group  of  men,  all  very 
specially  trained  in  the  recognition  of  the  disease.  Many  facts  of 
clinical  importance  will  unquestionably  come  out  later  in  their 
reports. 

There  are  one  or  two  questions  I  should  like  Dr.  Emerson  to 
answer  from  his  experience  if  he  can.  The  question  of  second 
attacks  is  one  in  which  I  have  been  much  interested.  Dr.  Holt 
told  me  a  couple  of  weeks  ago  of  a  fairly  conclusive  instance  of  a 
second  attack  in  a  child  who  had  been  affected  some  years 
previously. 

Dr.  Emerson  did  not  bring  out  on  the  epidemiological  side  the 
relation  the  opening  of  schools,  a  point  of  immediate  interest  to  us 
in  Baltimore,  had  to  the  subsidence  of  the  epidemic. 

'  One  very  striking  feature,  which  anyone  who  knows  New  York 
institutions  will  recognize,  is  the  extreme  difference  between  this 
disease  and  such  a  one  as  measles.  His  report  of  the  existence 
of  only  five  cases  of  poliomyelitis  in  the  Foundling  Hospital,  with¬ 
out  the  decimation  which  would  always  have  occurred  in  an  insti¬ 
tution  of  that  type  if  such  a  disease  as  measles  started.  This  is 
one  of  the  problems  of  the  transfer  of  poliomyelitis  by  personal 
contact.  That  experience  seems  to  me  of  great  importance  in 
determining  eventually,  as  I  hope  Dr.  Emerson  will  be  able  to 
determine,  the  efficacy  of  such  methods  of  quarantine  as  have  been 
adopted  in  the  epidemic  during  the  past  summer. 

If  Dr.  Emerson  has  any  time  at  the  end,  I  should  be  glad  if  he 
could  say  a  little  more  as  to  the  types  of  non-paralytic  cases, 
bearing  on  the  question  of  the  possibility  of  the  recognition  of 
these  cases.  We  stand  between  Scylla  and  Charybdis.  In  the 
presence  of  an  epidemic  we  are  likely  to  call  everything  that 
bears  the  slightest  resemblance  to  poliomyelitis  a  proved  or  almost 
proved  case;  and  in  the  absence  of  an  epidemic  we  are  almost 
certain  to  fail  to  recognize  cases  which  are  perfectly  definite 
examples  of  the  disease.  I  am  interested  especially  to  know 
whether  definite  clinical  evidence  of  meningeal  irritation  was  to 
be  found  in  almost  all  of  the  early  cases. 

Dr.  John  D.  Blake,  Health  Commissioner,  Baltimore:  The  first 
case  of  poliomyelitis  in  Baltimore  was  reported  on  July  26.  On 
the  28th  of  July  there  was  a  second  case,  which  came  in  from 
Philadelphia.  We  then  went  to  the  mayor  for  an  appropriation  for 
a  hospital  for  these  cases,  so  that  there  might  not  be  scattered 
foci  throughout  the  city.  As  soon  as  a  case  was  reported  it  was 
taken  to  the  hospital.  We  had  but  two  cases  in  July,  but  on  the 
first  of  August  the  disease  began  to  increase.  We  then  got  in 
touch  with  the  State  Department  and  insisted  on  a  quarantine. 
About  that  time  Dr.  Ford  came  back  to  Baltimore  and  was  of 
great  assistance  in  establishing  the  quarantine,  which  was  insti 
tuted  against  New  York,  Pennsylvania  and  New  Jersey.  This  was 
carried  out  with  great  difficulty,  as  people  would  arrive  from  out¬ 
side  the  state  with  suspicious  cases  and  the  railroads  would  not 
take  them  back,  and  we  had  to  take  care  of  them  until  they  could 
be  sent  home.  We  also  instituted  an  order  that  all  cases  dying 
should  have  an  autopsy,  and  no  case  was  decided  to  be  poliomye¬ 
litis  until  it  had  been  so  diagnosed  by  our  diagnosticians.  There 
were  186  cases  in  the  city,  and  there  have  been  60  deaths  to  date, 
a  mortality  of  34%;  138  of  the  patients  were  white  and  48  colored. 
We  had  75  white  cases  before  we  had  one  colored,  which  led  us  to 
suspect  at  first  that  perhaps  the  colored  race  was  more  or  less 
immune.  Six  cases  were  treated  at  home,  where  first-class  quar¬ 
antine  could  be  obtained.  The  results  in  Baltimore  seemed  to 
indicate  an  infection  by  contact. 

Dr.  John  S.  FTtlton:  The  clinical  side  is  so  interesting,  I  hesi¬ 
tate  to  speak  as  a  public  health  man.  During  the  second  or  third 
weeks  in  August  I  imagine  the  position  of  Health  Commissioner 


of  New  York  City  must  have  been  as  unenviable  a  one  as  any 
public  health  man  in  this  country  could  have  had.  A  little  later 
there  was  a  public  health  conference,  held  in  Washington  with  the 
Surgeon-General  of  all  the  public  health  authorities  in  the  United 
States,  to  which  Dr.  Emerson  was  invited.  He  was  good  enough 
to  accept  the  invitation.  At  that  time  Dr.  Emerson  was  not 
personally  known  to  the  health  officers  of  all  the  states  of  the 
United  States.  What  he  did  by  appearing  at  that  meeting  was  to 
make  himself  known  to  these  officers  and  to  inspire  in  them  the 
utmost  confidence.  That  conference  was  one  of  the  symptoms  of 
the  psychosis  occurring  in  consequence  of  the  New  York  epidemic 
and  Dr.  Emerson  did  very  much  to  settle  it  and  make  a  beginning 
of  its  end. 

In  Maryland  we  had  had  no  idea  of  what  it  would  mean  to  look 
after  the  certification  of  travel  and  what  the  consequences  were 
going  to  be.  We  asked  the  United  States  Public  Health  Service 
to  perform  this  service  for  us,  which  they  did  very  gladly  and 
very  well,  although  it  was  an  extremely  burdensome  thing  all 
round.  The  certificates  were,  I  think,  of  some  value;  at  all  events 
the  notifications  sent  out  by  the  U.  S.  Public  Health  Service 
were  of  use.  What  the  situation  in  Maryland  would  have  been 
if  we  had  had  an  epidemic  of  poliomyelitis  I  do  not  know.  Would 
we  have  been  driven  into  strict  quarantine  measures,  with  border 
quarantine? 

It  must  be  a  great  satisfaction  to  Dr.  Emerson  at  this  time  to 
think  of  how  many  things  he  has  relieved  our  minds,  and  what  a 
valuable  addition  his  experiences  of  the  past  summer  have  been 
to  the  rest  of  us,  especially  his  experience  with  the  institutions 
and  on  the  clinical  and  hospital  management  side. 

Dr.  William  S.  Baer:  I  have  been  much  interested  in  the  epi¬ 
demic  we  have  had  here,  particularly  as  the  hospital  Dr.  Blake 
took  for  the  treatment  of  the  cases  was  one  with  which  I  was 
affiliated.  We  have  had  an  opportunity  to  study  about  104  cases 
that  have  come  from  the  city.  I  was  particularly  struck  with  the 
number  of  facial  cases  we  had.  About  10%  of  our  patients  have 
had  simply  a  facial  paralysis.  About  10%  were  cases  of  paralysis 
of  the  respiratory  tract. 

Turning  to  the  orthopedic  side  of  the  question,  I  will  say  a  few 
words  as  to  the  plan  of  treatment  I  think  ought  to  be  pursued. 
The  therapeutic  side  of  the  treatment  still  seems  to  be  in  doubt 
as  far  as  the  intraspinal  injection  of  fluid  is  concerned.  We  have 
not  done  any  great  amount  of  good  in  injecting  serum  either 
intraspinally  or  intravenously. 

From  the  orthopedic  point  of  view  I  have  some  rather  definite 
ideas.  In  the  first  place  the  treatment  would  seem  to  be  out¬ 
lined  by  the  pathological  lesions  which  exist  in  the  spinal  cord,  so 
far  as  the  paralytic  cases  are  concerned.  In  the  spinal  cord  we 
have  the  anterior  horn  cells  disabled  in  three  ways — by  virus,  by 
effusion,  and  by  hemorrhage.  Those  cells  disabled  by  effusion  are 
going  to  recover  in  a  fairly  short  period  of  time,  say  from  four  to 
five  months.  Those  cells  disabled  by  hemorrhage  will  recover 
more  slowly  and  take  anywhere  from  nine  months  to  a  year  and 
a  half  to  recover.  The  cells  poisoned  by  the  virus  are  not  going 
to  recover  at  all.  Consequently  the  mode  of  treatment  from  a 
surgical  point  of  view  is  to  realize  those  different  stages.  In  the 
first  stage  the  case  ought  to  be  absolutely  at  rest  for  a  period  of 
three  or  four  weeks  at  least.  Better,  indeed,  to  put  those  muscles 
weakened  by  disease  absolutely  at  rest,  and  if  necessary  to  encase 
not  only  a  limited  portion,  but  sometimes  the  entire  body  in  some 
sort  of  support. 

After  that  period  is  over,  one  may  begin  in  those  children  a 
mild  amount  of  massage  or  muscle  training.  Care  should  be  taken 
not  to  overdo  the  process,  as  one  can  do  great  harm  to  a  weak 
muscle  by  trying  to  make  it  do  too  much  work.  In  the  second 
stage  of  the  disease,  which  lasts  anywhere  from  six  months  to  a 
year  and  a  half,  precautions  should  be  taken  against  deformities 
and  contractions.  During  this  period  electricity  and  massage  are 
also  given,  and  in  addition  certain  forms  of  appliances  like  the 
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Zander  apparatus  and  Swedish  massage  should  be  used.  These 
are  much  better  given  in  a  bath,  and  particularly  given  in  a  warm 
bath  One  can  do  the  work  better  when  one  has  the  buoyancy 
of  the  water  and  the  weight  is  taken  off  the  individual  muscles. 

The  third  stage  is  the  operative  stage  for  correction  of  the 
deformity.  There  are  two  forms  of  operation,  nerve  transplanta¬ 
tion  and  muscle  transplantation.  The  first  I  do  not  believe  offers 
any  hope,  as  the  nerves  are  probably  degenerated.  In  muscle 
transplantation  in  properly  selected  cases  one  has  a  very  efficient 
procedure. 

Following  this  epidemic  there  will  be  a  great  deal  of  work  for 
the  city  of  Baltimore  in  assisting  in  the  carrying  out  of  further 
methods  to  help  these  children  to  help  themselves.  Two-thirds  of 
them  are  going  to  be  cripples  and  a  handicap  on  the  city  of  Balti¬ 
more  and  the  state  of  Maryland.  Again,  if  proper  work  is  to  be 
done  for  them,  proper  hospital  supervision  will  have  to  be  pro¬ 
vided  and  the  proper  amount  of  money  for  braces  will  have  to  be 

forthcoming. 

Dr.  Emerson:  There  is  no  one  who  has  been  in  an  official  posi¬ 
tion  in  this  country  during  the  past  who  will  not  remember  with 
gratitude  the  immediate  and  effective  assistance  of  the  officers  of 
the  United  States  Public  Health  Service.  If  anything  has  im¬ 
pressed  the  public  with  the  necessity  of  Federal  control  over  many 
more  things  than  it  has  now,  the  experience  of  last  summer  should 
have  given  the  last  touch  to  that  impression.  There  should  be  a 
Secretary  of  Health  in  the  Federal  cabinet.  There  is  no  question 
but  that  the  direction  of  laws  and  policies  should  be  largely 
assisted  by  the  kind  of  service  the  Federal  health  officers  are 
giving  to  localities  and  communities  throughout  this  country. 

I  want  to  pay  particular  tribute  to  the  physicians  in  the  city  of 
New  York  who  willingly  sacrificed  their  personal  health  and 
family  practice  for  the  sake  of  doing  what  we  asked  of  them  in 
the  interests  of  public  health.  When  you  ask  physicians  in  the 
dull  season  of  the  year  to  notify  the  Health  Department  and  give 
over  to  hospitals  their  patients,  you  are  asking  of  them  a  sacrifice 
that  no  other  profession  is  called  upon  to  make. 

We  could  not  find  any  difference  in  the  racial  evidences  of  the 
disease.  It  is  merely  that  the  colored  people  are  socially  isolated 
from  a  good  many  other  people  in  the  community.  With  us  the 
Italians  had  it  first,  next  the  Jews,  then  the  Poles,  and  the  colored 
people  came  down  last. 

In  the  second  week  of  July  we  began  to  have  clinics  for  physi¬ 
cians  and  we  had  first-class  men  coming  down  to  teach  them  the 
delicacies  and  intricacies  of  the  clinical  diagnosis  of  the  disease. 
It  was  a  great  clinical  opportunity.  I  believe  that  up  to  the  pres¬ 
ent  time  we  have  had  an  instance  of  paralysis  of  every  one  of  the 
cranial  nerves. 

As  to  second  attacks  of  the  disease,  I  personally  know  of  none. 
I  have  not  heard  any  such  cases  mentioned. 

With  regard  to  the  question  of  opening  the  schools,  I  kept  a 
record  of  poliomyelitis  occurring  in  children  between  the  ages  of 
6  and  14  during  the  first  few  weeks  of  school.  We  have  a  school 
population  of  1,000,000  children.  In  the  two  weeks  between  the 
17th  of  September  and  the  1st  of  October  we  had  in  the  first  week 


16  children  of  school  age  with  poliomyelitis,  and  in  the  second 

week  18  children.  The  week  before  school  opened  we  had  16  cases; 

the  week  school  opened  we  had  18  cases;  the  second  week,  16 
cases;  the  third  week,  5  cases;  the  fourth  week,  5;  the  fifth,  11;  the 
sixth  week,  7;  and  the  seventh  week,  6  cases.  There  is  no  record 
that  this  disease  becomes  epidemic  in  schools.  It  does  not  pass 
readily  under  these  conditions.  We  would  have  felt  justified  in 
opening  the  schools  on  time,  but  we  could  not  influence  public 
opinion  to  that  extent. 

It  was  interesting  to  see  that  in  the  hospitals,  possibly  owing 
to  the  season  of  the  year,  there  was  no  epidemic  among  the  4500 
taken  from  their  homes.  We  had  an  occasional  case  of  measles 
and  a  few  of  whooping  cough,  but  none  of  the  secondary  cases  of 
acute  infectious  disease  such  as  usually  come  into  hospitals  for 
children  under  five. 

With  regard  to  the  recognition  of  pre-paralytic  cases  I  can  add 
very  little.  The  recognition  will,  of  course,  be  more  likely  during 
an  epidemic  than  at  other  times,  and  until  we  have  a  specific 
diagnostic  test,  we  must  trust  to  the  clinical  acumen  and  judg¬ 
ment  of  physicians  of  large  experience.  There  are  many  able 
physicians  in  New  York  who  feel  that  the  spinal  puncture  is  as 
nearly  a  specific  test  as  we  want,  and  that,  taken  with  the  clinical 
picture,  it  forms  a  very  valuable  aid.  At  present  it  is  quite  im¬ 
possible  for  anyone  to  say  positively  that  they  have  got  a  true 
non-paralytic  case  of  the  disease.  The  opinion  is  strong  within 
the  Department  of  Health  that  with  a  paralytic  case  and  other 
children  coming  down  without  paralysis  in  a  family  or  house  you 
have  a  right  to  call  such  coincident  cases  “  infantile  paralysis. 

As  to  meningeal  irritation,  it  is  worth  while  to  remember  the 
old  English  name  of  the  disease  “morning  paralysis,”  derived 
from  the  fact  that  patients  may  go  to  bed  perfectly  well  and  wake 
up  with  the  disease.  I  remember  perfectly  well  seeing  a  boy 
going  to  work,  who  tripped  and  fell,  picked  himself  up  and  fell 
again,  and  who  had  to  be  helped  home.  He  obviously  had  no 
meningeal  irritation  and  yet  developed  a  typical  and  severe 
paralysis  in  the  midst  of  apparent  perfect  health. 

We  had  facial  paralysis  in  about  25%  of  our  patients. 

The  after-care  of  these  patients  has  been  given  a  great  deal 
of  attention  in  New  York.  We  have  a  permanent  central  com¬ 
mittee  on  after-care,  and  a  so-called  fund  for  braces,  which  is 
really  used  for  all  kinds  of  needs  of  these  children.  Every  case 
on  discharge  is  visited  at  once  by  a  nurse,  and  in  the  central  office 
of  the  after-care  committee  a  record  is  kept  of  every  case,  so 
that  some  years  from  now  we  will  know  what  the  particular  care 
of  each  child  has  meant.  We  have  in  the  community  now  about 
5000  children  with  a  persistent  paralysis.  Six  hundred  of  these 
will  be  almost  permanently  bedridden.  Two  thousand  five  hun¬ 
dred  of  them  are  unable  to  walk  now  and  they  must  be  taught, 
like  the  cardiac  and  the  handicapped  tuberculous  patient,  to  work 
at  a  trade  which  will  give  them  self-support. 

The  medical  relief,  the  transportation,  the  hospital  and  dispen¬ 
sary  care,  the  home  visits  and  the  education  for  self-support  are 
all  to  be  directed  by  the  committee  on  after-care,  which  has  the 
support  and  assistance  of  all  the  important  medical  and  social 
relief  agencies  in  the  city. 
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PLATE  XVI. 


Fig.  2.— Distribution  of  cases  in  the  Borough  of  Manhattan. 
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Fig.  4. — Distribution  of  cases  in  the  Borough  of  Brooklyn. 
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Fig.  5. — Distribution  of  cases  in  the  Borough  of  Queens. 
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PLATE  XX 


Fig.  6. — Distribution  of  cases  in  the  Borough  of  Richmond. 
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PLACENTAL  TRANSMISSION:  CREATININE  AND  CREATINE  IN  THE 
WHOLE  BLOOD  AND  PLASMA  OF  MOTHER  AND  FETUS. 

By  E.  D.  Plass. 

( From  the  Obstetrical  Department  of  The  Johns  Hopkins  University  arid  Hospital.) 


The  recently  developed  methods  for  the  quantitative  deter¬ 
mination  of  various  constituents  of  normal  blood  have  stimu¬ 
lated  the  sj;udy  of  the  placental  transmission  of  these  substances 
with  the  hope  of  deducing  some  general  principles  involved 
in  this  reciprocal  exchange  which  is  so  essential  to  the  fetal 
economy.  The  relative  concentration  of  a  given  substance 
in  simultaneously  collected  samples  of  maternal  and  fetal 
blood  should  throw  some  light  upon  the  method  of  inter¬ 
change  between  the  two  circulations. 

The  blood  is  the  vehicle  by  which  the  materials  necessary 
for  growth  and  repair  are  supplied  to  the  cells  and  the  waste 
products  removed.  The  fetus  must  absorb  the  former  from 
the  maternal  blood  through  the  placental  villi  and  may  elimi¬ 
nate  the  latter  through  the  same  channel.  Nature  has  endowed 
the  fetal  organism  with  remarkable  attributes  in  order  to 
avoid  either  a  deficit  of  the  essential  building  materials  or  a 
surplus  of  metabolic  products.  Clinical  and  chemical  obser¬ 
vations  show  that  the  growing  fetus  may  store  up  materials 
that  are  badly  needed  by  the  maternal  organism  thus  indicating 
either  that  the  chorionic  villi  have  a  certain  selective  activity 
whose  duty  it  is  to  provide  the  materials  necessary  for  growth 
and  that  these  pile  up  in  the  fetal  blood,  or  that  the  growing 
fetal  tissues  have  a  greater  chemical  affinity  for  these  sub¬ 
stances  and  can  abstract  them  from  the  circulating  medium 
and  even  lead  to  a  depletion  of  the  maternal  stores.  The 
metabolic  products  that  undoubtedly  escape  from  the  fetus 
into  the  maternal  circulation  theoretically  belong  in  a  different 
category  but  likewise  must  pass  outward  by  simple  diffusion 
or  be  actively  eliminated  by  the  villi. 

According  to  the  diffusion  theory,  the  plasmas — the  fluids 
on  the  two  sides  of  the  supposedly  permeable  membrane — 
should  contain  the  same  amounts  of  all  soluble  diffusible  sub¬ 
stances;  whereas,  according  to  the  secretory  theory,  a  differ¬ 
ence  in  concentration  of  certain  materials  might  occur  on  the 
two  sides  of  the  active  membrane  when  their  need  was  greater 
in  one  organism  or  when  their  presence  was  distinctly  harmful. 
The  various  tissues  of  the  fetus  may  bear  a  quantitative 
relationship  to  the  concentration  of  a  substance  in  the  plasma 
which  is  quite  different  from  the  relationship  existing  on  the 
maternal  side  of  the  placental  barrier.  Such  a  difference  has 
been  frequently  observed  in  cases  of  anemia  and  osteomalacia 
where  the  maternal  tissues  are  literally  robbed  of  iron  and 
calcium  in  order  that  fetal  development  may  proceed  normally. 
Such  fetal  parasitism  has  furnished  the  basis  for  arguments 
by  the  advocates  of  the  secretory  theory,  whereas  the  under¬ 
lying  factor  may  well  be  a  difference  in  affinity  without  any 
essential  change  in  the  actual  transmission  of  materials.  The 
plasma  of  the  blood  in  the  two  circulations  should  be  studied 
quantitatively  by  the  methods  available  for  the  determination 


of  the  various  anabolic  and  catabolic  materials,  in  the  hope 
that  this  problem  may  be  definitely  settled. 

Our  insistence  upon  the  use  of  plasma  or  serum  values  only 
in  support  of  the  diffusion  theory  of  transmission  is  enforced 
by  the  difficulties  encountered  in  the  work  to  be  reported  on 
preformed  and  total  creatinine.  In  the  light  of  known  facts 
it  seems  best  not  to  consider  the  whole  blood  as  a  unit,  as  is  so 
frequently  done,  but  to  look  upon  the  corpuscular  elements 
as  distinct  from  the  plasma.  It  is  quite  evident  that  the 
contents  of  the  cells  do  not  enter  directly  into  the  phenomenon 
of  placental  diffusion,  but  that  in  these  problems  the  tendency 
to  equalize  concentrations  must  affect  primarily  the  plasma. 
Many  of  the  reported  analyses  for  the  various  blood  constitu¬ 
ents  indicate  that  the  composition  of  the  whole  blood  is  quite 
different  in  many  respects  from  that  of  the  plasma. 

Several  chemical  studies  on  placental  transmission  have 
recently  appeared.  Hymanson  and  Kahn 5  analysed  12  speci¬ 
mens  of  maternal  and  fetal  blood  for  the  total  lipoid  content 
and  for  the  cholestrol  fraction,  using  whole  blood  for  the 
former  determination  and  serum  for  the  latter.  Their  figures 
show  no  constant  variation  of  either  material  in  any  one 
direction,  although  the  average  lipoid  content  is  slightly 
higher  in  the  fetal  Blood  and  the  cholestrol  somewhat  lower 
than  in  the  maternal.  The  differences  are  so  slight  and  so 
inconstant  as  scarcely  to  warrant  the  conclusion  which  they 
draw  “  that  the  chorionic  villi  [seem  to]  have  the  function 
of  discriminating  which  part  and  how  much  of  each  lipoid 
shall  pass  into  the  fetal  circulation.” 

Siemens  and  Morriss,9  working  with  whole  blood,  determined 
the  total  non-protein  nitrogen  and  urea  in  samples  of  maternal 
and  fetal  bloods  collected  at  the  time  of  delivery  and  found 
the  same  concentrations  in  both  specimens.  With  no  available 
data  concerning  the  relation  between  the  non-protein  nitrogen 
of  the  whole  blood  and  of  the  plasma  or  serum  these  figures 
prove  less  than  they  would  if  it  were  definitely  known  that 
equal  concentrations  were  present  in  the  blood  cells  and  the 
surrounding  plasma.  A  few  scattered  published  analyses  of 
the  urea  content  of  the  whole  blood  and  plasma,  however, 
indicate  that  the  concentration  of  this  end-product  of  me¬ 
tabolism  is  the  same  in  the  cell  elements  as  in  the  plasma  and 
the  figures  for  whole  blood  probably  hold  equally  well  for  the 
plasma.  The  work  of  these  authors,  therefore,  shows  quite 
conclusively  that  urea  passes  the  placenta  by  simple  diffusion. 

The  work  of  Kabinoviteh 8  on  the  amino-acids  cannot  be 
advanced  as  evidence  in  favor  of  either  theory.  No  note  is 
made  of  analyses  of  simultaneously  collected  specimens  but 
rather  the  conclusions  are  based  upon  the  amino-acid  content 
of  the  blood  which  flowed  from  the  two  cut  ends  of  the  cord. 

„It  was  found  that  the  blood  from  the  fetal  end  had  a  higher 
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amino-acid  value  than  that  from  the  maternal  end,  thus 
indicating,  Rabinovitch  says,  that  the  blood  going  from  the 
fetus  contains  more  NH2-N  than  that  going  toward  the  grow¬ 
ing  organism.  The  results  as  published  are  very  inconclusive 
and  quite  contrary  to  the  findings  of  Morel  and  Mouriquand 
as  quoted  by  Slemons  and  Morriss. 

Within  the  past  month,  Losee  and  Van  Slyke  have  published 
in  another  connection  four  sets  of  determinations  of  the 
C02-combining  power  of  normal  maternal  and  fetal  plasma. 
The  alkali  reserve  shows  no  significant  variations,  the  fetus 
participating  equally  in  the  mild  acidosis  with  which  the 
mother  is  affected. 

At  the  December  meeting  of  the  Society  of  Biological 
Chemists,  Hunter  and  Campbell,4  in  discussing  the  distribution 
of  tbe  creatinine  and  creatine  between  the  corpuscles  and 
plasma  of  the  blood,  gave  the  results  of  analyses  for  these  two 
constituents  in  two  sets  of  fetal  and  maternal  plasmas.  The 
values  were  the  same  in  the  two  fluids  and  were  similar  to 
those  reported  here.  These  figures  are  the  only  ones  available 
for  these  two  materials  and  indicate  that  they  maintain  the 
same  concentration  in  the  two  circulations.  The  work  here 
reported  was  practically  completed  at  the  time  the  results 
of  these  two  workers  were  presented. 

In  the  present  work  the  blood  samples  were  collected  as 
nearly  simultaneously  as  possible  and  the  analyses  were  begun 
at  the  earliest  possible  moment.  The  maternal  specimens  were 
taken  from  an  arm  vein  and  the  fetal  from  the  maternal  end 
of  the  severed  cord  or  from  the  distended  umbilical  vein  by 
means  of  a  needle.  Bloods  collected  at  night  were  preserved 
on  ice  until  the  following  morning.  When  whole  blood  or 
plasma  was  used,  coagulation  was  prevented  by  the  addition 
of  dry  powdered  potassium  oxalate.  Most  of  the  analyses  were 
done  in  duplicate  and  the  color  comparisons  were  always  made 
by  two  individuals.  All  the  samples  were  taken  from  patients 
who  were  delivered  spontaneously  at'  term.  Asphyxiation  of 
the  child  at  birth  was  noted  only  once,  in  Case  13.  Obstetrical 
chloroform  anesthesia  was  usually  employed,  but  in  a  few 
cases  gas  and  oxygen  were  used  and  in  two  cases  scopolamine- 
morphine  analgesia.  The  anesthetic  used  had  no  influence 
upon  the  results.  The  parity  and  age  of  the  mother  and  tire 
duration  of  labor  were  likewise  tabulated  but  showed  no  rela¬ 
tion  to  the  analytical  findings. 

As  early  as  February  1916  a  series  of  comparisons  of  mater¬ 
nal  and  fetal  blood  was  begun,  Folin’s1  method  for  creatinine 
and  creatine  being  used.  These  earlier  analyses  (Table  I) 
seemed  to  indicate  that  the  problem  was  somewhat  complicated. 
The  preformed  creatinine  values  are  generally  lower-than  those 
reported  by  Folin  and  Denis  2  for  normal  adults  (1. 1-1.4  mgm. 
per  100  c.  c.) ;  but  show  a  close  agreement  between  the  maternal 
and  fetal  bloods.  The  total  creatinine  values  are  likewise  lower 
than  those  of  Folin  and  Denis,  but  the  fetal  bloods  gave  con¬ 
sistently  higher  results  than  the  maternal.  The  differences 
in  absolute  values  may  possibly  be  explained  by  the  use  of 
deteriorated  standard  solutions  of  creatinine,  but  the  com¬ 
parisons  are  obviously  not  affected  by  this  factor. 


In  the  course  of  this  work  it  was  discovered  that  by  hemoly- 
sing  the  blood  before  saturating  it  with  picric  acid  higher 
values  for  both  fractions  were  obtained.  The  greater  hemato¬ 
crit  value  of  fetal  blood  was  already  known.  A  second  series 
of  determinations  was  now  made,  blood  hemolysed  by  the 
addition  of  four  volumes  of  distilled  water,  as  suggested  by 
Myers,1  being  employed.  The  hematocrit  values  were  obtained 
Table  I. — Whole  Blood — Not  Hemolysed. 


(Mgm.  Creatinine  in  100  c.  c.) 


Case  No. 

Maternal. 

Fetal. 

Preformed 

creatinine. 

Total 

creatinine. 

Preformed 

creatinine. 

Total 

creatinine. 

i 

1.12 

3.85 

1.75 

7.63 

2 

7.92 

.... 

8.73 

3 

.54 

4.19 

.72 

5.00 

4 

.90 

4.80 

.73 

6.25 

5 

.93 

4.31 

.93 

5'.  68 

6 

.56 

4.68 

.69 

8.44 

7 

.62 

5.48 

.61 

5.73 

8 

.61 

4.43 

.45 

7.02 

9 

1.26 

7.05 

1.03 

8.60 

10 

.84 

7.05 

.96 

7.95 

11 

.80 

5.68 

.63 

6.29 

Average 

.82 

5.40 

.85 

7.73 

by  centrifugalizing  the  undiluted  whole  blood  in  15  c.  c.  gradu¬ 
ated  centrifuge  tubes  for  20  minutes  at  3000-3500  revolutions 
per  minute.  Satisfactorily  pure  picric  acid  was  used  and  the 
colorimeter  readings  were  corrected  by  a  table  similar  to  that 
published  hy  Hunter  and  Campbell.3 

The  results  (Table  II)  in  general  show  less  agreement 
between  the  two  bloods  than  did  the  first  series.  The  pre¬ 
formed  creatinine  varied  in  an  inexplicable  manner  and, 


Table  II. — Whole  Blood,  Hemolysed. 
(Mgm.  Creatinine  in  100  c.  c.) 


Case  No. 

Maternal. 

Fetal. 

Hemato¬ 

crit. 

Preformed 

creatinine. 

Total 

creatinine. 

Hemato¬ 

crit. 

Preformed 

creatinine. 

Total 

creatinine. 

8 

i 

12 

4 

59 

i. 

08 

6. 

72 

12 

22 

3 

75 

9 

55 

41 

5 

24 

11 

45 

13 

31 

5 

29 

6 

98 

41 

4 

47 

8 

17 

14 

30 

2 

26 

5 

66 

35 

2 

34 

6 

18 

15 

24 

1 

41 

6 

00 

25 

1 

87 

6 

94 

16 

28 

3 

37 

8 

28 

35 

3 

03 

10 

42 

17 

25 

1 

98 

8 

71 

33 

3 

85 

10 

72 

18 

28 

1 

98 

8 

33 

39 

3 

00 

9 

68 

19 

34 

1 

55 

7 

54 

34 

2 

52 

9 

40 

20 

33 

1 

16 

6 

.84 

36 

2 

.64 

9 

50 

Average 

29 

2 

.39 

7 

.25 

35 

3 

O 

O 

8.92 

while  the  total  creatinine  roughly  paralleled  the  hematocrit 
values,  the  relation  was  so  inaccurate  that  no  conclusions 
could  be  drawn  regarding  the  comparative  concentrations 
of  the  two  constituents  in  the  bloods. 

It  seemed  that  no  relationship  could  be  established  and  that 
further  study  would  be  profitless.*  At  this  time  a  determina¬ 
tion  was  made  upon  a  sample  of  human  blood  plasma  by 
Folin’s  original  method ;  it  was  found  not  only  that  the  total 


*  More  recent  observations  by  another  method  have  indicated 
that  the  results  for  total  creatinine  in  whole  blood  obtained  by 
the  Folin  procedure  are  probably  too  high  and  that  the  variations 
cannot  be  taken  as  conclusive. 
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creatinine  values  were  much  lower  but  that  the  development 
of  color  in  the  picric  acid  filtrate  after  alkalinization  pro¬ 
ceeded  in  a  manner  similar  to  that  observed  in  the  standard 
creatinine  solutions.  This  suggested  the  use  of  plasma  or 

serum  in  the  study  of  the  problem  at  hand  and  offered  a  new 
line  of  attack. 

A  third  series  of  comparisons  was  consequently  undertaken 
and  a  very  definite  relationship  between  the  two  bloods  at 
once  became  apparent.  The  Folin  method  was  employed  as 
originally  described.  The  lower  total  creatinine  values  make 
it  advisable  to  make  up  the  10  c.  c.  portion  of  picric  acid  filtrate 
after  autoclaving  to  15  c.  c.  rather  than  to  25  c.  c.  and  to  read 
it  against  a  0.2  mgm.  per  100  c.  c.  creatinine  standard.  If  the 
serum  or  plasma  shows  hemolysis,  the  results  may  be  disturbed 
as  is  shown  in  Table  III.  Oxyhemoglobin  itself  seems  to 
be  responsible  for  only  a  small  part  of  the  additional  color 
development;  the  addition  of  small  quantities  of  a  solution  of 
crystalline  oxyhemoglobin  to  a  standard  solution  of  creatinine 
produces  only  a  slight  accentuation  of  the  color  developing 
after  the  addition  of  alkali.  The  injury  to  the  cells  which 
shows  itself  by  the  appearance  of  hemoglobin  in  the  plasma 
apparently  permits  the  escape  of  a  reacting  substance  which 
disturbs  the  comparative  results. 


Table  III.— Discordant  Results  With  Partially  Hemolysed 

Plasma  or  Serum. 

(Mgm.  Creatinine  in  100  c.  c.) 


Case  No. 

Maternal. 

Fetal. 

Hemolysis. 

Preformed 

creatinine. 

Total 

creatinine. 

Hemolysis. 

Preformed 

creatinine. 

Total  . 
creatinine. 

9 

None 

.87 

1.85 

Slight 

.95 

2.36 

18 

Slight 

.85 

2.14 

Moderate 

1.15 

3.12 

19 

Marked 

.86 

3.63 

Moderate 

.92 

2.77 

20 

None 

1.11 

1.59 

Moderate 

1.11 

2.10 

22 

None 

1.17 

1.81 

Moderate 

1.15 

2.33 

The  preformed  creatinine  values  are  little  affected,  but  the 
total  creatinine  figures  are  considerably  disturbed.  This  points 
to  the  presence  of  some  substance  which  requires  conversion 
by  heat  before  it  is  able  to  give  the  color  reaction.  Creatine 
itself  is  in  this  category  and  moreover  is  in  greater  concen-  j 
tration  in  the  corpuscles  than  in  the  surrounding  plasma.  In 
order  to  determine,  if  possible,  whether  the  increased  color 
development  is  due  to  creatine  the  following  experiment  was 
undertaken:  Freshly  drawn  oxalated  human  blood  was  cen- 
trifugalized  and  clear  plasma  obtained;  this  was  divided  into 
two  portions;  to  one  part  was  added  a  good  trace  of  cell 
extract  obtained  by  adding  distilled  water  to  the  original  cell 
mass ;  the  second  portion  was  preserved  clear.  Routine  Folin 
determinations  were  done  on  both  portions  and  in  addition  j 
the  total  creatinine  was  estimated  by  the  acetic  acid  precipita¬ 
tion  method.10  The  following  results  were  obtained : 


Picric-acid  method. 

Acetic-acid  method. 

Preformed 

Total 

creatinine. 

creatinine. 

_ 

(mgm.  in  100  c.  c.) 

(mgm.  in  100  c.  c.) 

(mgm.  in  100  e.  c.) 

Unhemolvsed 

plasma . 

Hemolysed 

1.33 

1.98 

2.05 

plasma . 

1.35 

2.29 

2.16 

These  results,  as  well  as  other  observations,  seem  to  indicate 
j  that  most  of  the  added  color  development  which  is  noted  in 
hemolysed  serum  or  plasma  is  probably  not  due  to  creatine. 

Nine  pairs  of  fresh  unhemolysed  sera  were  secured  and 
analysed  by  Folin’s  method  (Table  IV).  Some  difficulty 
was  experienced  in  obtaining  satisfactory  specimens  because 
of  the  great  ease  with  which  fetal  blood  hemolyses. 


Table  IV. — Plasma  or  Serum. 
(Mgm.  Creatinine  in  100  c.  c.) 


Case  No. 

Maternal. 

Fetal. 

Preformed 

creatinine. 

Total 

creatinine. 

Preformed 

creatinine. 

Total 

creatinine. 

4 

.78 

1.91 

.85 

1.95 

10 

.71 

1.79 

.78 

1.95 

21 

1.38 

1.91 

1.30 

1.93 

23 

.97 

1.68 

.96 

1.63 

24 

1.22 

1.82 

1.07 

1.88 

2o 

1.14 

1.61 

1.14 

1.86 

26 

1 .25 

1.85 

1.03 

1.93 

27 

1.17 

1.85 

1.14 

1.97 

28 

1.31 

2.32 

1.33 

2.28 

Average  | 

1.10 

1.86 

1 

1.07 

1.93 

Preformed  and  total  creatinine  are  present  in  practically 
the  same  concentrations  in  the  maternal  and  fetal  sera  and 
the  values  obtained  are  constant  within  narrow  limits.  The 
piefoimed  creatinine  is  the  same  as  in  normal  non-pregnant 
women  (1.0-1.2  mgm.  per  100  c.  c.)  but  somewhat  lower* than 
in  normal  men  (1.3-1.5  mgm.  per  100  c.  c.) .  The  total  creati¬ 
nine  content  of  all  normal  human  sera  seems  to  be  quite  fixed 
(1. 6-2.1  mgm.  per  100  c.  c.).  The  proportion  in  which  the 
two  components  are  present  is  variable,  although  the  total 
remains  the  same.  This  corresponds  with  the  observation  that 
the  urinary  output  of  total  creatinine  is  subject  to  only  slight 
variations,  although  on  occasion  a  portion  of  this  total  may 
be  eliminated  as  creatine.  Women  and  children  are  known  to 
excrete  creatine  and  it  may  be  that  the  presence  of  this  sub¬ 
stance  in  the  urine  is  dependent  upon  its  higher  concentration 
in  the  plasma. 

Summary  and  Conclusions. — Simultaneously  collected  sam- 
ples  of  maternal  and  fetal  blood  were  analysed  for  preformed 
and  total  creatinine  by  Folin’s  method.  The  determinations 
on  unhemolysed  and  hemolysed  whole  bloods  brought  out  no 
definite  information  with  regard  to  the  exchange  between 
mother  and  child,  but  when  serum  or  plasma  was  used,  a 
definite  relation  was  clearly  established.  The  concentration 
of  both  fractions  is  the  same  under  normal  conditions  in  the 
plasmas  which  are  naturally  the  fluids  concerned  in  the 
placental  interchange. 

The  use  of  serum  or  plasma  is  essential  in  the  study  of 
placental  transmission. 

The  plasmas  of  both  mother  and  child  contain  the  same 
amounts  of  preformed  and  total  creatinine.  The  values  are 
the  same  as  those  found  in  non-pregnant  women. 

The  preformed  and  total  creatinine  apparently  pass  between 
the  mother  and  fetus  by  simple  diffusion. 

I  wish  to  express  my  thanks  to  the  various  house  officers  who 
have  collected  the  specimens  of  blood  and  also  to  the  Depart- 
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ment  of  Physiological  Chemistry  for  the  facilities  and  advice 
which  have  been  given. 
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THE  OBSTETRICAL  SIGNIFICANCE  OF  THE  BLOOD-SUGAR  WI1H 
SPECIAL  REFERENCE  TO  THE  PLACENTAL  INTERCHANGE. 


By  William 

(From  the  Department  of  Obstetrics 

Blood-sugar  estimations  were  begun  in  this  laboratory  as 
part  of  a  plan  to  study  the  problem  of  the  placental  inter¬ 
change  by  systematic  comparison  of  the  various  constituents 
of  the  blood  of  the  mother  and  her  newborn  infant.  It  soon 
became  apparent  that  analysis  of  the  mother’s  blood  was 
required  not  only  at  the  conclusion  of  labor  but  also  during 
the  periods  preceding  and  following  the  infant’s  birth.  And 
finally,  observations  were  made  upon  pathological  cases. 

Before  the  specimen  for  analysis  was  secured,  the  patient 
had  fasted  for  at  least  three  hours,  a  period  which  Hopkins 
and  Graham  found  sufficient  to  eliminate  errors  due  to  alimen¬ 
tary  glycosuria.  The  analytical  method  of  Lewis  and  Benedict 
was  adopted;  for  this  has  been  widely  used  and  has  proved 
to  yield  consistent  results.  Since  its  initial  step  dilution 
of  the  blood  with  water — insures  thorough  hemolysis,  the 
estimation  includes  the  sugar  in  both  corpuscles  and  plasma. 
Essentially,  the  subsequent  steps  are  precipitation  of  the  blood- 
proteins  with  picric  acid,  filtration  and,  after  further  addition 
of  picric  acid  and  sodium  carbonate  to  the  filtrate,  the  develop¬ 
ment  of  a  red  color  by  careful  heating.  The  chemical  reaction 
involved  is  the  reduction  of  picric  to  picramic  acid  by  glucose. 
Comparison  of  the  color  obtained  with  that  of  a  standardized 
solution  of  picramic  acid  determines  the  amount  of  sugar  m 
the  blood. 

In  order  to  control  the  technique,  observations  were  made 
upon  several  individuals  with  normal  carbohydrate  metabo¬ 
lism.  The  results  were  within  the  normal  limits  described 
by  Lewis  and  Benedict  (0.09-0.11$)  which  are  somewhat 
higher  than  those  obtained  by  older  methods.  This  fact  must 
be  taken  into  account  when  my  determinations  are  compared 
with  the  results  of  previous  investigators.  Probably,  the  latter 
are  somewhat  too  low,  for  the  critical  studies  of  McDanell  and 
others  have  confirmed  the  accuracy  of  the  Lewis-Benedict 
method. 

Blood-Sugar  During  Pregnancy. 

Until  suitable  analytical  methods  were  devised,  it  was  sup¬ 
posed  that  hyperglycaemia  existed  during  pregnancy,  or  at 


H.  Morriss. 

and  Gynecology,  Yale  Medical  School.) 

least  during  the  latter  half  of  this  period.  The  inference 
seemed  to  be  justified  by  a  number  of  clinical  and  experimental 
considerations.  From  the  respiratory  exchange  in  rabbits, 
Bohr  concluded  that  glycogen  alone  supplied  the  energy  re¬ 
quired  for  embryonic  development.  A  similar  importance  was 
then  attributed  to  the  carbohydrates  in  the  development  of 
the  human  fetus,  and  consequently,  an  increase  in  the  mater¬ 
nal  blood-sugar  was  expected.  Furthermore,  the  susceptibility 
of  pregnant  women  to  alimentary  glycosuria,  as  well  as  the 
results  when  epinephrin  was  administered,  made  the  suspicion 
stronger  that  hyperglycsemia  existed.  Yet,  this  is  not  the 
case;  in  uncomplicated  pregnancy  the  blood-sugar  is  normal. 
This  conclusion,  reached  by  several  investigators,  is  confirmed 
by  my  analyses  of  the  blood  in  11  patients  at  various  peiiods 
of  gestation. 


Blood-Sugar  During  Pregnancy. 
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•  ci 
'C  be 
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Remarks. 

% 
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1 

9 

32 

VII 

2nd  month. 

0 

% 

0.098 

Normal  Pregnancy. 

22 

ii 

3rd 

it 

0 

0.119 

Twins:  aborted  at  fourth  month. 

3 

21 

i 

3rd 

ii 

0 

0.113 

Neurotic  vomiting,  recovery. 

4 

22 

i 

6tli 

ii 

0 

0.102 

Normal  pregnancy. 

5 

22 

ii 

7  th 

ii 

0 

0.095 

Normal  pregnancy. 

6 

22 

l 

7th 

a 

0 

0.107 

Normal  pregnancy. 

7 

19 

ii 

7th 

« 

0 

0.10 

Normal  pregnancy. 

8 

29 

i 

7  th 

a 

0 

0.099 

Syphilis.  Wassermann  — f- H — F - 

9 

25 

11 

7  th 

a 

0 

0.149 

Verv  neurotic. 

10 

26 

I 

8th 

a 

+ 

0.095 

Mild,  transitory  glycosuria. 

11 

21 

11 

9th 

a 

0 

0.116 

Normal  and  near  term. 

Only  in  the  case  (No.  9)  of  an  extremely  neurotic  woman 
who  was  greatly  alarmed  by  the  preparations  for  securing  a 
specimen  of  blood  was  hyperglycsemia  noted.  Normal  values 
obtained  in  cases  of  twins,  hyperemesis,  syphilis,  and  alimen¬ 
tary  glycosuria.  Excluding  these,  the  mean  value  for  the 
blood-sugar  in  six  uncomplicated  cases  was  0.103$  (the  ex¬ 
tremes  were  0.116$  and  0.098$).  These  results  agree  with 
the  findings  of  a  number  of  investigators  collected  in  the 
following  table,  in  which  the  average  is  0.09$. 
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'I  he  significance  of  a  normal  blood-sugar  during  pregnancy 
becomes  clearer  if  certain  facts  about  the  urine  are  recalled. 
Spontaneous  glycosuria  (alimentary)  appears  in  approxi¬ 
mately  10#  of  pregnant  women,  and  glycosuria  may  be  induced 
during  pregnancy  much  more  readily  than  at  other  times. 
Thus,  100  grams  of  glucose  administered  to  healthy  indi¬ 
viduals  wdl  not  provoke  glycosuria,  but  when  this  amount  is 
ingested  during  pregnancy,  according  to  Peichenstein,  in 
37.5#  of  the  cases  sugar  appears  in  the  urine.  Analagous 


Summary  of  Blood-Sugar  Determinations  in  Pregnant  Women. 


Investigator. 
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0.116 

u .  uy« 

_ 

U.  iUo 

*Plasma. 

results  have  been  reported  by  von  Jaksch,  Lang,  Hofbauer 
and  by  Ludwig  and  Payer ;  Stolper  invariably  found  sugar  in 
the  urine  of  pregnant  women  after  the  administration  of  100 
gm.  of  glucose. 

Similarly,  a  small  dose  of  epinephrin  causes  glycosuria  more 
frequently  during  pregnancy  than  at  other  times.  Jiiger  noted 
it  in  38#  of  his  cases  after  the  administration  of  0.5  c.  c.  of 
adrenalin;  and  Christofoletti  reports  a  similar  incidence  of 
glycosuria  after  the  administration  of  0.3  c.  c. 

Upon  this  evidence  pregnant  women  are  said  to  have  a  low 
tolerance  for  sugar ;  but  although  clinical  experience  abun¬ 
dantly  supports  this  conclusion,  the  explanation  is  not  found 
in  the  presence  of  a  hyperglycannia.  Consequently,  various 
other  suggestions  have  been  offered.  In  the  predisposition  to 
glycosuria  during  pregnancy  some  authorities  see  the  evidence 


Blood-Sugar  During  the  Puerperium. 
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of  lowered  ovarian  function,  and  others  the  effect  of  an  increase 
m  the  adrenal  or  pituitary  secretion.  Whatever  the  relation 
of  the  glands  of  internal  secretion  to  the  phenomenon,  its 
immediate  cause  seems_txy  depend  upon  the  kidneys,  which 
during  pregnancy  are  somewhat  more  permeable  for  glucose. 
Advocates  of  this  view  include  Novak,  Porges,  Schirokauer, 
Mann,  Bergsma,  and  Frank.  The  last  investigator  observed 
glycosuria  during  pregnancy  when  the  blood-sugar  was  normal ; 


and  m  one  instance  a  patient  under  my  care  (No.  10)  presented 
a  definite  but  very  small  amount  of  glucose  in  the  urine  while 
the  blood-sugar  was  0.095#.  On  the  other  hand,  in  healthy 
individuals  Hamman  and  Iiirschmann  found  that  sugar  ap¬ 
peared  in  the  urine  only  when  the  blood-sugar  reached  0.17#. 
Atlgast  during  the  latter  part  of  pregnancy  the  renal  threshold 
for  glucose  is  low. 

In  view  of  the  activity  of  the  mammary  glands  an  increase 
in  the  blood-sugar  was  expected  during  the  puerperium  but, 
as  in  pregnancy,  analysis  of  the  blood  has  shown  the  incorrect¬ 
ness  of  confidently  held  hypotheses.  Throughout  the  puer¬ 
perium  normal  values  for  the  blood-sugar  are  found.  Cases 
selected  to  represent  successive  days  after  the  birth  present 
0.119#  as  the  highest  value  for  the  blood-sugar,  0.092#  as  the 
lowest  and  0.109#  as  the  mean  value.  Correspondingly 
Bergsma  found  0.094#  as  the  average  in  22  cases.  These 
results  indicate  an  almost  identical  level  for  the  blood-sugar 
m  the  periods  before  and  after  the  infant’s  birth.  In  other 
words  the  regulatory  mechanism  for  carbohydrate  metabolism 
m  women  maintains  approximately  the  same  amount  of  sugar 
in  the  blood  when  a  fetus  is  nourished  in  the  uterus,  when  "an 
infant  is  fed  at  the  breast,  and  when  there  is  no  requirement 
to  supply  glucose  to  a  dependent  organism. 

L)ui  ing  lactation,  it  is  well  known  that  lactose  frequently 
appears  in  the  urine,  and  traces  of  it  have  also  been  detected 
m  the  blood.  When  introduced  into  the  circulation,  its 
quantitative  elimination  by  the  kidneys  indicates  that  the 
organism  cannot  use  lactose;  and  Abderhalden  has  shown  that, 
except  in  the  digestive  tract,  there  are  no  enzymes  in  the  body 
capable  of  splitting  this  disaccharide.  Therefore,  when  ab¬ 
sorbed  from  the  mammary  glands  lactose  is  treated  as  a  foreign 
body  and  the  kidneys  excrete  it  promptly.  Probably  in  this 
fact,  we  have  the  explanation  for  the  absence  of  an  appreciable 
increase  in  the  blood  carbohydrate  during  the  puerperium. 

Maternal  Blood-Sugar  During  Labor. 

These  studies  actually  began  with  determinations  of  the 
sugar  m  the  blood  of  women  at  the  conclusion  of  the  second 
stage  of  labor.  As  soon  as  the  infant  was  born  a  sample  of 
its  blood  was  obtained  and  immediately  a  sample  was  also 
secured  from  a  vein  in  the  mother’s  forearm.  The  latter  con¬ 
tained  a  larger  amount  of  sugar  than  is  generally  considered 
normal.  At  first  suspicion  was  attached  to  the  use  of  a  tourni¬ 
quet  in  the  technique  for  obtaining  the  mother’s  blood,  but  it 
proved  unjustified,  for  identical  values  obtained  whether  this 
appliance  was  employed  or  not.  Then,  it  became  advisable 
to  learn  whether  the  method  of  analysis  yielded  results  during 
pregnancy  and  the  puerperium  agreeing  with  those  of  previous 
observers.  As  normal  values  were -found  in  both  of  these 
periods,  analyses  were  then  made  during  the  early  part  of 
labor  to  deteimine  more  precisely  when  the  hyperglycasmia 
appeared. 

In  28  normal  cases,  the  mean  value  for  the  maternal  blood- 
sugar  at  the  moment  of  birth  was  0.132#  (maximum  0.185#, 
minimum  0.089#).  These  results  are  approximately  a  third 
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greater  than  those  obtained  during  pregnancy  and  the  puerper- 
ium.  For  the  explanation  of  the  hyperglycsemia  several  clinical 
facts  pertaining  to  the  conclusion  of  the  birth  must  be  taken 
into  account.  Thus,  the  voluntary  muscular  effort  which  expels 
the  fetus,  the  wrought-up  mental  state  of  the  parturient  woman 


Maternal  and  Fetal  Blood-Sugar  at  the  Moment  of  Birth. 
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and  the  anaesthetic  administered  for  the  relief  of  the  pain  may, 
singly  or  together,  increase  the  amount  of  sugar  in  the  blood. 
How  far  each  is  concerned  may  not  be  determined  accurately, 
though  the  effort  has  been  made  to  secure  evidence  bearing 
upon  the  problem.  However,  in  the  first  place.  Is  an  increase 
in  the  blood-sugar  characteristic  of  the  whole  period  of 
parturition  ? 


In  five  cases  the  maternal  blood-sugar  determination  at  the 
conclusion  of  the  second  stage  was  compared  with  another 
determination  made  previously,  but  after  labor  had  begun. 
The  interval  between  the  observations  varied  from  three  to 
twenty-seven  and  a  half  hours.  In  no  case  did  the  earlier 
estimation  indicate  a  hyperglycaemia ;  the  values  were  practi¬ 
cally  identical  with  those  during  normal  pregnancy.  For  the 
first  stage  the  average  was  0.093$  and  for  the  second  stage 
0.136$.  The  increase  in  the  blood-sugar,  which  varies  between 
30  and  60  per  cent,  occurs  during  the  latter  part  of  labor  and 
probably  is  confined  to  the  second  stage,  the  period  in  which 
the  expulsion  of  the  fetus  takes  place. 


Blood-Sugar  Values  in  the  First  and  Second  Stages  of  Labor. 
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Certainly,  if  an  anaesthetic  was  employed,  its  influence  was 
one  factor  in  the  causation  of  hyperglycaemia.  In  most 
instances,  as  soon  as  the  head  reached  the  perineum,  whiffs  of 
chloroform  were  administered  simultaneously  with  the  uterine 
contractions;  and  after  vulval  dilatation  began  the  analgesia 
was  deepened  to  anaesthesia.  The  whole  period  of  chloroform 
administration  was  half  an  hour  or  less,  and  the  amount  of  the 
drug  used  was  rarely  more  than  two  or  three  drachms. 

Anaesthesia  induced  either  with  chloroform  or  ether  causes 
hyperglycaemia.  Heinberg  found  from  0.3  to  0.6$  of  blood- 
sugar  associated  with  chloroform  poisoning.  With  lighter 
anaesthesia,  smaller  amounts  were  observed  but  even  under 
these  circumstances  Hersch  and  Reinbach  found  hypergly¬ 
caemia.  Similarly,  the  first  hour  of  ether  anaesthesia  is 
attended  with  a  rise  of  5  to  26$  in  the  blood-sugar  (McGingen 
and  Rois),  and  if  prolonged,  there  is  a  further  rise  representing 
from  32  to  89$  (Epstein  and  Aschner).  In  general  these 
findings  are  confirmed  by  my  observations  upon  dogs,  which 
add  a  noteworthy  fact,  namely,  that  with  chloroform  narcosis 
the  maximal  blood-sugar  is  attained  during  the  early  part  of 
the  anaesthesia. 

For  example,  in  one  instance  the  blood-sugar  estimations 
were  as  follows : 

Control:  Before  the  anaesthetic  was  started..  0.154# 

Half  an  hour  after  the  anaesthetic  was  started.  0.252# 

One  hour  after  the  anaesthetic  was  started. . . .  0.247# 

Two  hours  after  the  anaesthetic  was  started. .  0.245# 

If  comparison  is  made  between  the  analytical  results  when 
the  patients  were  given  chloroform  and  when  they  were  not, 
we  find  further  proof  of  the  influence  of  the  anaesthetic.  In 
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six  cases  delivered  without  an  anesthetic  the  average  blood- 
sugar  was  0.122$,  whereas  the  corresponding  average  for  those 
who  were  given  chloroform  was  0.137$.  Nevertheless,  if  an 
anesthetic  is  not  employed,  a  rise  in  blood-sugar  occurs  at  the 
conclusion  of  labor  and  is  illustrated  by  Case  26,  in  which 
the  first  analysis  yielded  0.098$  and  that  at  the  end  of  the 
second  stage  0.126$.  This  increase,  we  believe,  must  be  attrib¬ 
uted  to  the  voluntary  muscular  effort  used  in  the  expulsion 
period.  The  influence  of  the  uterine  contractions,  which  of 
course  are  involuntary,  must  be  small  or  entirely  absent,  for 
the  blood-sugar  generally  remains  low  during  the  time  when 
cervical  dilatation  is  in  progress. 

It  is  pei  tinent  that  in  the  study  of  the  relation  between 
muscular  work  and  the  sugar-content  of  the  blood  uniform 
results  have  not  been  obtained.  Liefman  and  Stern  and  also 
von  Moraczcwski  found  that  muscular  effort  caused  an  increase 
in  blood-sugar,  but  Wieland  found  it  decreased  from  0.09$ 
(normal)  to  0.065$.  In  dogs,  stimulating  the  muscle  with 
the  faradic  current,  Eeasch  found  that  in  eight  instances  the 
blood-sugar  rose,  in  four  it  fell,  and  once  there  was  no  change. 

Indirect  evidence  such  as  my  observations  afford  indicates 
that  voluntary  muscular_£ffort  during  labor  increases  the 
blood-sugar.  Thus,  in  the  case  of  primiparous  women,  in 
whom  the  expulsive  stage  is  relatively  longer  and  the  requisite 
effort  relatively  greater,  the  mean  value  for  the  blood-sugar 
was  0.138$,  in  multiparous  women  the  corresponding  average 
was  0.129$.  Although  the  highest  blood-sugar  observed,  0.185$ 
(Case  28),  occurred  in  an  8-para  it  was  associated  with 
prolonged,  severe  expulsive  pains  and,  consequently,  chloro¬ 
form  was  administered  more  generously  than  usual. 

When  the  cases  are  grouped  according  to  the  duration  of 
labor,  the  findings  point  toward  a  definite  relationship  between 
the  voluntary  muscular  work  and  the  percentage  of  sugar  in 
the  blood.  ( In  eight  cases  in  which  labor  continued  less  than 
seven  hours  the  mean  value  for  the  blood-sugar  was  0.123$, 
whereas  hi  20  cases  with  the  labor  lasting  a  longer  time  the 
mean  value  was  0.136^  Nevertheless,  the  blood-sugar  does 
not  always  vary  with  the  length  of  labor,  for  a  higher  value 
obtained  in  a  case  continuing  five  hours  (No.  9)  than  in  one 
continuing  54  hours  (No.  5).  More  frequently,  it  seems  that 
the  determining  factor  is  the  length  of  the  second  stage,  and 
this  also  is  a  more  accurate  measure  of  the  voluntary  muscular 
effort.  Thus,  the  average  blood-sugar,  when  the  explusive 
period  lasted  half-an-hour,  was  0.108$,  when  it  lasted  from  one 
to  one-and-a-half -hours,  0.135$,  and  when  it  lasted  two  and 
one-half  to  three  hours,  0.144$. 

What  part  of  the  rise  in  blood-sugar  should  be  attributed  to 
emotional  causes,  it  is  impossible  to  estimate;  but  we  are 
inclined  to  believe  it  is  very  small.  Even  when  patients  were 
excited  and  almost  uncontrolable  the  blood-sugar  has  not  been 
higher  than  in  the  case  of  multiparous  women,  whose  previous 
labors  had  terminated  successfully  and  who,  therefore,  in  the 
present  labor  were  relieved  of  serious  concern. 

At  the  conclusion  of  obstetrical  operations,  as  would  be 
expected,  high  values  for  the  maternal  blood-sugar  are  found, 
for  generally  to  the  effect  of  prolonged  and  vigorous  muscular 


effort  is  added  the  influence  of  an  amesthetic.  Some  idea  of 
the  rise  in  blood-sugar  is  given  by  the  analytical  results  in  a 
case  of  forceps  (No.  30),  in  which  in  the  first  stage  of  labor 
there  was  0.105$  blood-sugar  and  at  the  time  of  the  birth 
0.164$.  But  the  difference  between  these  analyses  is  not 

Blood-Sugar  in  Abnormal  Cases. 
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35 

V 

8:50 

— 

0.125 

0.119 

Version.  Ether  anaesthesia.  Still- 

34 

36 

II 

born  infant. 

0 

0.163 

— 

Vaginal  hysterotomy.  Eclamp- 

I 

sia.  Chloroform. 

35  38 

0 

0.285 

Caesarean  section.  Chloroform. 

1 

Pre-eclamptic  toxaemia. 

TOXJEMIA  OF  PREGNANCY  AND  ECLAMPSIA. 
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25 

1 

11:20 

0 

0.082 

— 

37 

26 

I 

5:30 

0 

0.105 

— 

38 

23 

I 

10:40 

0 

0.139 

— 

39 

42 

IX 

0 

0.221 

0.058 

40 

34 

II 

0 

0.097 

— 

41 

36 

II 

0 

0.128 

— 

42 

21 

I 

0 

a)0. 151 

b) 0.183 

43 

18 

I 

0 

0.136 

44 

33 

IV 

0 

0.256 

Albuminuria.  Normal  labor. 

Chloroform.  Normal  infant. 

Albuminuria.  Normal  labor. 

Normal  infant. 

Albuminuria.  Observation  six 
hours  post  partum. 

Nephritic  tox.  Prem.  separation 
of  placenta.  Stillbirth. 

Eclampsia.  Ante  partum.  1  con¬ 
vulsion. 

Eclampsia.  Ante  partum.  Obser¬ 
vation  after  3  convulsions. 

Eclampsia.  Intra  partum.  1  con¬ 
vulsion:  a)  before,  b)  after. 

Eclampsia.  Post  partum.  12  con¬ 
vulsions. 

Eclampsia.  Post  partum.  3  con¬ 
vulsions. 


OTHER  ABNORMALITIES. 


45 

36 
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12:10 

0 

0.191 

0.133 

46 

23 

I 

17:15 

0 

0.215 

— 

47 

25 

IV 

48:00 

0 

0.082 

— 

48 

24 

I 

11:55 

0 

0.144 

0.127 

49 

20 

I 

3:00 

0 

0.113 

0.092 

50 

21 

I  • 

17:40 

0 

0.159 

0.168 

51 

34 

VII 

3:40 

0 

0.143 

a)  0.099 

b)  0.096 

Imbecile  mother.  Normal  labor. 

Chloroform.  Premature  infant. 
Profound  anaemia.  Tib.  50%. 

Chloroform.  Normal  labor.  ' 
Syphilis  (Wassermann  4 — | — |--)-) 
Normal  labor.  Infant  alive. 
Mitral  stenosis  and  insufficiency. 

Chloroform.  Normal  infant. 
Glycosuria  during  pregnancy. 

Chloroform.  Normal  infant. 
Prolonged  administration  of  ni¬ 
trous  oxide.  Normal  infant. 
Twins.  (Double-ovum.)  Normal 
infants  at  term.  Chloroform. 


greater  than  may  obtain  in  normal  cases  with  chloroform 
anaesthesia.  On  the  other  hand,  practically  a  normal  blood- 
sugar  may  exist  after  half-an-hour  of  complete  anaesthesia 
(No.  31),  and  although  unusual,  this  result  resembles  others 
obtained  on  normal  cases  (Nos.  14,  15,  16,  27).  As  in  these 
instances  no  determinations  for  blood-sugar  were  made  during 
the  first  stage,  it  is  impossible  to  say  whether  a  rise  occurred 
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in  the  second  stage,  but  in  any  case  it  was  not  sufficient  to 
cause  hyperglycaemia. 

The  hyperglycsemia  in  Case  35 — an  elderly  primipara 
threatened  with  eclampsia — is  attributable  to  the  influence  oi 
the  anaesthetic,  for  the  operation  was  performed  before  the 
onset  of  labor  and  pre-eclamptic  toxaemia  causes  no  disturbance 
in  carbohydrate  metabolism  (Nos.  36  and  37).  Even  with 
convulsions,  provided  the  determination  is  not  made  immedi¬ 
ately  after  an  eclamptic  seizure,  the  blood-sugar  may  be  normal 
(No.  40).  It  is  true,  nevertheless,  that  prompt  analysis  after 
a  seizure  reveals  a  notable  increase  in  blood-sugar.  Upon 
one  occasion  in  the  study  of  an  eclamptic  patient,  a  specimen 
of  blood  was  obtained  shortly  before  a  convulsion  occurred  and 
another  just  after  the  seizure.  In  the  former  the  sugar  was 
0.151$  and  in  the  latter,  0.183$.  For  this  rise  the  convulsion 
was  responsible,  but  it  is  uncertain  whether  the  muscular  con¬ 
tractions  or  the  nervous  mechanism  governing  carbohydrate 
metabolism  was  the  basic  factor.  Neubauer  found  that  the 
blood-sugar  curve  in  nephritic  patients  ran  parallel  with  that 
of  the  blood  pressure,  and  saw  in  this  relationship  the  evidence 
of  stimulation  of  the  higher  nerve  centers.  Similarly,  hyper¬ 
glycsemia  associated  with  uraemia  and  with  apoplexy,  according 
to  Weiland,  is  of  central  origin.  Without  denying  such  a 
possibility,  my  observations  show  that  high  arterial  tension  is 
not  always  accompanied  by  hyperglycsemia,  for  Case  37  with 
a  blood-pressure  of  205  mm.  of  mercury  presented  0.105$ 
blood-sugar. 

The  blood-sugar  appears  to  reach  a  higher  level  in  nephritic 
toxaemia  than  is  common  in  eclampsia,  though  my  observations 
have  been  too  few  for  generalization.  Thus,  a  patient  (No. 
39)  whose  clinical  history  warranted  the  diagnosis  of  nephritis 
presented  0.221$  blood-sugar,  whereas  in  five  eclamptics  the 
corresponding  figures  were  0.097$,  0.128$,  0.136$,  0.151$  and 
0.256$.  All  of  these  patients  recovered  and  were  discharged 
with  the  urine  free  from  albumin.  But  there  may  be  a  rela¬ 
tionship  between  the  character  of  the  acute  renal  injury  and 
the  level  of  the  blood-sugar;  and,  if  so,  the  more  severe  the 
damage  to  the  kidney,  the  higher  the  blood-sugar.  Benthin, 
too,  found  a  low  blood-sugar  in  eclampsia  and  gives  as  the 
extremes  in  nine  cases  0.041$  and  0.159$.  Consequently,  he 
believes  that  the  underlying  pathological  changes  in  eclampsia 
have  very  little,  if  any,  effect  upon  the  blood-sugar,  though  con¬ 
vulsions,  high  arterial  tension,  and  cerebral  lesions  may  cause 
notable  hyperglycsemia.  This  view,  endorsed  also  by  Bergsma 
is  supported  by  my  observations. 

The  Fetal  Blood-Sugar  and  the  Placental 
Interchange. 

The  fetal  blood  was  obtained  from  the  placental  end  of  the 
severed  cord.  Duplicate  analyses  upon  specimens  so  obtained 
and  upon  others  aspirated  from  the  umbilical  vein  yielded 
identical  results.  As  it  was  evident  that  with  either  procedure 
the  blood  came  from  the  umbilical  vein,  the  simpler  method 
of  collecting  the  sample  was  adopted.  Having  just  left  the 
placenta  on  its  Avay  back  to  the  fetus  this  blood  was  arterial. 
The  structure  of  the  umbilical  arteries  and  their  prompt  con¬ 


traction  after  the  infant  is  born  rendered  unsuccessful  the 
efforts  to  secure  a  sample  of  the  blood  passing  from  the  fetus 
to  the  placenta.  Comparison  of  the  arterial  and  venous  blood 
in  the  umbilical  cord  of  dog-embryos  showed  a  difference  in 
sugar  content,  though  only  a  small  one  and  not  beyond  the 
limits  of  experimental  error. 

In  24  normal  cases  the  mean  value  for  the  sugar  in  fetal 
blood  was  0.115$  (extremes  0.185$  and  0.06$).  Two-thirds 
of  the  analytical  results  were  within  the  limits  normal  for 
adults,  and  the  remaining  cases  presented  slightly  higher 
values.  When  the  mother,  under  anaesthesia,  was  delivered  by 
an  operative  procedure,  the  average  for  the  fetal  blood-sugar 
was  0.125$,  a  finding  which  suggests  that  generally  an  increase 
in  the  maternal  blood-sugar  is  accompanied  by  a  rise  in  the 
fetal.  On  the  other  hand,  when  the  mother  was  not  given  an 
anaesthetic,  the  average  fetal  blood-sugar  was  0.11$. 

Two  infants  born  prematurely  at  the  7th  month  presented 
0.062$  and  0.08$  blood-sugar  respectively.  In  three  cases  the 
blood  of  still-born  infants  at  term  yielded  0.058$,  0.119$  and 
0.135$.  From  these  data,  it  appears,  there  is  nothing  charac¬ 
teristic  in  the  percentage  of  blood-sugar  in  still-born  infants. 

Analyses  of  the  blood  of  healthy  new-born  infants,  com¬ 
parable  with  those  included  in  my  normal  series,  have  been 
recorded  by  Bergsma,  who  found  0.1065$  the  mean  value  in 
six  cases,  a  figure  not  unlike  my  average  in  24  cases.  Older 
infants  are  said  to  present  normal  values  (Bass,  Mogwitz, 
Goetsky,  Bing  and  Widelow),  though  Cobleiner  found  hyper- 
glycasmia  in  late  infancy. 

From  my  analyses  it  appears  that  there  is  slightly  more 
sugar  in  the  maternal  blood  than  in  the  fetal — a  fact  intimated 
by  the  averages  0.135$  for  the  mother,  0.115$  for  the  fetus, 
and  borne  out  when  the  cases  are  studied  individually.  In 
19  normal  cases,  the  maternal  values  were  higher ;  and  in  five 
they  were  practically  identical  with  the  fetal,  lhe  mean 
difference  was  0.027$  in  favor  of  the  maternal  blood. 

This  difference,  it  seemed  possible,  was  explained  by  the 
fact  that  the  maternal  sample  was  taken  from  a  peripheral 
vessel.  And  to  learn  if  this  were  true,  animal  experimentation 
was  resorted  to.  In  a  non-pregnant  dog  under  ether  anaesthesia 
samples  of  blood  were  secured  from  the  femoral  vein  and  from 
the  vena  cava  about  the  level  of  the  uterine  veins.  The  sugar- 
content  of  the  former  was  0.209$  and  of  the  latter  0.215$. 
These  are  equivalent  analytical  results.  For  our  purpose,  how¬ 
ever,  the  results  of  a  more  crucial  experiment  are  important. 

In  the  case  of  a  pregnant  dog  near  term,  under  ether 
anaesthesia,  laparotomy  was  performed  and  samples  of  blood 
were  secured  from  a  uterine  vein  and  from  the  umbilical  Vein  of 
the  most  accessible  embryo.  There  was  0.139$  blood-sugar  in 
the  maternal  and  0.123$  in  the  fetal  blood.  Obviously,  these 
results  duplicate  the  clinical  observations  upon  women  at  the 
conclusion  of  labor  and  demonstrate  that  there  is  less  sugar  in 
the  fetal  blood  than  in  the  maternal  when  the  latter  is  obtained 
from  a  uterine  vein. 

While  the  requisite  conditions  attending  animal  experimen¬ 
tation  make  it  impossible  to  rule  out  the  effects  of  the  anaes¬ 
thetic,  this  was  accomplished  clinically  in  several  normal  cases, 


April,  1917.] 


145 


JOHNS  HOPKINS  HOSPITAL  BULLETIN. 


the  patients  declining  to  take  an  anaesthetic,  (Nos.  11,  19,  23 , 
26).  In  three  instances  slightly  more  sugar  was  found  in  the 
maternal  blood ;  in  the  fourth  practically  equal  amounts  were 
present  in  the  two  circulations.  Hence  it  appears  that,  even 
when  anaesthesia  is  not  employed,  the  maternal  blood  is  richer 
in  sugar  than  the  fetal  blood,  though  the  difference  be¬ 
comes  greater  when  chloroform,  ether,  or  nitrous  oxide  is 
administered. 

From  the  results  of  his  observations  in  six  cases,  Bergsma 
concluded  that  the  sugar-content  of  the  blood  in  mother  and 
fetus  is  the  same.  But  his  work  is  open  to  criticism,  for  the 
specimens  were  not  obtained  simultaneously — between  them 
at  times  there  was  an  interval  of  twenty  minutes.  And  as 
the  maternal  specimen  was  the  last  to  be  secured,  the  normal 
value  found  may  merely  indicate  the  rapidity  with  which  the 
value  for  the  blood-sugar  falls  at  the  end  of  the  second  stage. 

W  ith  regard  to  the  mechanism  responsible  for  the  passage 
of  glucose  from  mother  to  fetus,  comparison  of  the  sugar  con¬ 
tent  of  the  two  circulations  lends  no  support  to  the  hypothesis 
requiring  the  action  of  an  enzyme.  This  doctrine  advocated 
by  Hofbauer  rests  chiefly  upon  his  demonstration  of  glycolytic 
ferments  in  glycerine  extracts  of  the  placenta.  Their  function, 
it  may  well  be,  is  the  preparation  of  glycogen,  stored  in  the 
placenta,  for  passage  to  the  fetus;  but,  as  I  have  said,  the 
results  of  blood  analysis  certainly  do  not  indicate  that  they 
or  other  enzymes  effect  the  transmission  of  glucose  through  the 
organ.  Indeed,  they  rather  speak  against  it.  Thus,  in  a  case 
of  double-ovum  twins,  where  each  fetus  acquired  its  food-stuffs 
through  a  separate  placenta,  the  blood-sugar  of  one  was  0.099$ 
and  of  the  other  0.096$.  It  is  difficult  to  imagine  such  equality 
if  an  enzyme  action  is  responsible  for  the  transmission  of  the 
glucose,  whereas  equality  would  be  expected  if  diffusion  is 
responsible. 

In  animals  *  with  hyperglycemia,  artificially  induced, 
Cohnstein  and  Zuntz  proved  that  glucose  passed  through  the 
placenta  in  accord  with  the  laws  of  diffusion.  The  data  in 
my  series  of  cases  indicate  that  this  process  also  accounts  for 
the  transmission  of  glucose  to  the  human  fetus. 


Fetal  and  Maternal  Blood-Sugar. 

(In  cases  where  two  observations  were  made  upon  the  mother.) 


First  stage. 

Second  stage. 

Fetal. 

Remarks. 

% 

% 

% 

' 

0.094 

0.155 

0.124 

Normal  labor.  Chloroform. 

0.081 

0.11 

0.075 

<<  ((  (i 

0.088 

0.125 

0.101 

<<  ((  a 

0.098 

0.126 

0.13 

“  No  anaesthetic. 

0. 105 

0.164 

0.123 

Mid-forceps.  Complete  anaesthesia. 

If  the  determinations  upon  the  fetal  blood  are  compared 
with  those  upon  maternal  blood  during  the  early  part  of  labor, 
the  latter  with  one  exception  are  the  lower.  On  the  other 
hand,  at  the  moment  of  birth  the  maternal  values  are  generally 
somewhat  higher  than  the  fetal ;  occasionally  the  same  values 


For  these  experiments  guinea-pigs  and  a  cat  were  used;  a 
solution  of  glucose  was  introduced  intravenously. 


obtain  in  both  organisms.  Probably,  as  the  concentration  of 
sugar  increases  in  the  maternal  blood,  that  in  the  fetal  blood 
also  rises.  With  diffusion  the  responsible  mechanism  for  the 
I  placental  transmission,  this  result  would  be  expected.  Further- 
more,  the  difference,  noted  both  clinically  and  experimentally 
between  maternal  and  fetal  values,  is  in  full  accord  with  a 
diffusion  process;  the  higher  maternal  concentration  insures 
the  flow  of  glucose  toward  the  fetus. 

As  normal  values  appear  in  pregnant  women  the  main¬ 
tenance  of  a  suitable  amount  of  carbohydrate  in  the  fetal 
circulation  does  not  depend  upon  a  maternal  hyperglycemia 
Consequently,  if  diffusion  is  the  process  responsible  for  a  suit¬ 
able  supply  of  glucose  to  the  fetus,  relatively  lower  sugar  values 
would  be  expected  in  the  fetal  blood.  Such  are  actually  found. 
At  the  conclusion  of  labor  the  concentration  of  glucose  in  the 
fetal  blood  is  approximately  12$  lower  than  in  the  maternal 
blood. 

These  findings  suggest  a  prompt  disposal  of  glucose  on  the 
pait  of  the  fetus,  which  may  depend  either  upon  rapid  oxida¬ 
tion  or  upon  unusual  facilities  for  storage.  To  some  extent 
the  first  possibility  is  discredited  by  the  results  of  my  experi¬ 
ments  to  determine  the  relative  rapidity  of  glycolysis  in  the 
two  circulations.  When  samples  of  maternal  and  fetal  blood 
were  placed  in  a  thermostat  at  38°  C.  and  determinations  made 
from  time  to  time,  it  appeared  that  the  sugar  decreased  in  both 
at  the  same  rate.  Similar  experiments  will  be  made,  corres¬ 
ponding  organs  of  the  adult  and  the  new-born  infant  being 
employed.  But  in  any  event  probably  a  great  facility  for 
storage  of  carbohydrate  in  the  fetus  is  an  important  factor 
in  maintaining  its  level  of  blood-sugar  relatively  lower  than 
the  mother’s. 

Conclusions. 

1.  Normal  blood-sugar  values  (0.09-0.11$)  prevail  during 
pregnancy  and  the  puerperium. 

2.  During  the  early  part  of  labor  the  values  are  normal, 
but  in  the  second  stage  the  blood-sugar  is  increased.  In  28 
cases  at  the  moment  of  birth  the  average  maternal  blood-sugar 
was  0.132$. 

3.  The  rise  in  the  blood-sugar  is  partly  due  to  the  mother’s 
voluntary  afforts  to  expel  the  fetus,  and  it  is  accentuated  by 
the  use  of  an  anaesthetic. 

4.  At  the  moment  of  birth  the  fetal  blood-sugar  is  lower 
than  the  maternal.  In  24  normal  cases,  in  most  of  which  an 
anaesthetic  was  used,  the  average  fetal  value  was  0.115$. 

5.  The  concentration  of  glucose  in  the  two  circulations  is 
such  that  the  placental  interchange  may  readily  be  explained 
by  the  process  of  diffusion ;  and  the  lower  concentration  in  the 
fetal  blood  assures  a  flow  of  glucose  from  mother  to  fetus. 

6.  After  obstetrical  operations  higher  values  are  found  for 
the  blood-sugar  in  both  mother  and  fetus,  and  are  explained 
by  the  influence  of  the  amesthetic. 

7.  Normal  blood-sugar  values  prevail  in  pre-eclamptie 
toxaemia  though  a  rise  occurs  just  after  a  convulsion.  Also 
after  repeated  convulsions  or  with  pronounced  renal  involve¬ 
ment  the  percentage  of  blood-sugar  may  be  notably  increased. 
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CHANGES  IN  THE  BLOOD  PICTURE  AFTER  NUCLEIC  AC11) 

INJECTIONS. 

By  Clarence  A.  Neymann,  M.  D. 

(From  the  Laboratory  of  Internal  Medicine,  Henry  Phipps  Psychiatric  Clinic,  The  Johns  Hopkins  Hospital.) 

During  the  last  decade  many  workers1  have  reported,  some 
favorably  and  others  unfavorably,  concerning  the  therapeutic 
action  of  nucleic  acid  in  those  diseases  which  theoretically 
ought  to  be  influenced  by  an  increase  of  the  leucocytes.  It  is 
not  the  purpose  of  this  report  to  discuss  this  issue,  but  rather 
to  direct  the  reader’s  attention  towards  some  changes  in  the 
blood  picture  which  we  believe  ought  not  to  be  neglected, 
especially  when  repeated  injections  of  nucleic  acid  are  given. 

Schittenhelm  and  Bendix,2  using  the  rabbit  as  an  experi¬ 
mental  animal,  found  that  nucleic  acid  in  itself  was  not  very 


toxic  and  that  it  was  very  slow  to  be  absorbed.  When  it 
was  injected  subcutaneously  or  intramuscularly,  indurations 
resulted.  Intravenous  injections,  except  in  minute  quantities, 
caused  acute  nephritis. 

As  we  had  the  treatment  of  patients  in  view  primarily,  the 
use  of  intravenous  method  of  application  was  precluded.  We 
also  employed  rabbits  in  our  first  test  work,  using  the  sodium 
salt  of  nucleic  acid,  and  adding  to  this  sodium  cinnamate, 
arsenic,  and  quassia,  according  to  the  formula  originated  by 
Lundvall,3  and  recently  recommended  for  the  treatment  of 
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dementia  pnecox  by  Bayard  Holmes.4  The  mixture  is  made 
accoiding  to  the  following  prescription,  which  from  now  on 


we  shall  refer  to  as  Lundvall’s  solution : 

Quassini  depurati  sicci .  2.0 

Aquas  destillatas  bullientis,  q.  s.  ut  fiat .  50.0 

Boil  in  a  water  bath  for  one  and  a  half 
hours,  filter,  and  add 

Hetoli  (i.  e.,  sodii  cinnamati) .  1.0 

Sodii  nucleinati  .  10  o 

Acidi  arsenosi  (in  solution) .  0.005 

Boil  until  all  is  dissolved,  filter,  and  add 
Aquas  destillatas  bullientis,  q.  s.  ut  fiat .  50.0 


This  solution,  which  contains  the  two  strongest  known 
agents  for  producing  leucocytosis,  namely  sodium  nucleinate 
and  hetol,  together  with  arsenic  and  quassia,  was  injected  into 
the  thighs  of  four  healthy  rabbits.  The  temperature  of  these 
animals  had  been  taken,  the  leucocytes  and  the  erythrocytes 
had  been  counted,  and  the  haemoglobin  had  been  determined 
daily  for  a  week  previous  to  the  experiments.  All  of  them 
showed  practically  no  fluctuation  of  these  four  factors  previous 
to  the  injection  of  1  c.  c.  of  Lundvall’s  solution.  Then  the 
animals  gave  evidence  of  extreme  pain.  This  was  especially 
noted  during  and  directly  following  the  injection.  The  tem¬ 
perature  first  fell,  then  gradually  rose  about  one  degree  above 
normal,  during  the  first  sixteen  hours  after  injection.  The 
number  of  erythrocytes  and  leucocytes  and  the  percentage 
of  haemoglobin  fell  twenty-four  hours  after  the  injection. 
The  red  blood  corpuscles  decreased  about  a  million,  the 
white  about  two  thousand  and  the  haemoglobin  five  to  ten 
per  cent.  Forty-eight  hours  after  the  injection  the  red 
count  had  again  reached  the  normal  height,  but  it  took  the 
animals  a  week  to  recover  their  normal  percentage  of  haemo¬ 
globin.  The  white  count,  in  which  we  were  especially  inter¬ 
ested,  rose  perceptibly  above  normal  in  only  two  animals.  In 
one  an  increase  of  six  thousand  lasted  two  days,  in  the  other  an 
increase  of  from  three  to  four  thousand  lasted  nine  days. 
These  results  were  not  encouraging,  but  thinking  that  the 
fault  might  lie  in  the  lack  of  absorption  due  to  the  induration 
at  the  point  of  injection,  we  next  experimented  with  cats, 
carnivorous  animals,  which  we  thought  might  give  a  different 
reaction. 

Four  cats  were  consequently  injected  with  1  c.  c.  of  the 
solution;  their  weight,  averaging  2.5  kilograms,  was  about 
equal  to  the  average  weight  of  the  rabbits.  Their  reactions, 
as  regards  pain  and  temperature,  were  not  different  from  those 
of  the  latter  animal.  The  red  count  and  the  percentage  of 
haemoglobin  showed  less  tendency  to  drop,  and  in  the  two  cases 
in  which  there  was  a  slight  drop  the  animals  recovered  rapidly 
within  twenty-four  hours.  The  maximal  leucocytosis  occurred 
three  days  after  injection.  There  was  an  average  increase  of 
eleven  thousand  leucocytes.  In  one  case  an  increase  of  eighteen 
thousand  was  recorded.  These  increases  lasted  about  eight 
days,  declining  step-like  from  day  to  day,  as  can  best  be  seen 
on  curve  No.  1,  a  fair  example  of  the  curves  obtained. 

A  second  injection  of  1  c.  c.  of  Lundvall’s  solution,  after  the 
count  had  come  down  to  normal,  gave  a  slight  increase  of  the 
leucocytes  in  one  animal;  this  leucocytosis  of  from  two  to 


three  thousand  lasted  a  week.  A  second  injection  of  2  c.  c. 
of  the  solution,  in  another  animal  gave  no  increase  at  all 
(Curve  No.  1). 

Differential  counts  (Curve  No.  2)  showed  a  relative  increase 
of  the  polymorphs  and  eosinophiles  compared  to  the  small  and 
large  mononuclears.  No  pathological  elements  were  observed. 
Busse  called  attention  to  this  relative  increase  of  leucocytes 
over  lymphocytes  in  patients  treated  with  nucleic  acid  alone; 
Landerer,  working  with  hetol,  demonstrated  an  eosinophilia 
in  his  patients. 


Having  thus  gained  some  experience  with  the  action  of  the 
solution,  we  next  decided  to  apply  it  to  the  treatment  of 
patients.  We  selected  four  patients,  one  of  whom,  Mr.  S., 
represented  a  depressive  paranoid  reaction  type;  one  Miss  T., 
a  hysterical  reaction  type  with  schizophrenic  features;  one. 
Miss  Z.,  an  undoubted  schizophrenic  reaction  type,  and  the 
last,  Miss  F.,  a  depressive  reaction  type  with  marked  schizo¬ 
phrenic  features. 


Curves  Nos.  3,  4,  5  and  6  will  best  illustrate  the  results 
obtained  in  regard  to  leucocytosis,  percentage  of  hamioglobin, 
and  the  number  of  erythrocytes.  Three  main  facts  stand 
out.  The  comparatively  short  time  that  the  leucocytosis  lasts, 
the  gradual  increase  in  doses  necessary  to  produce  leucocytosis 
as  the  patient  develops  a  tolerance  for  the  drugs,  and  the 
decrease  in  the  percentage  of  haemoglobin  and  in  the  number 
of  erythrocytes.  The  haemoglobin  curve  was  not  plotted  in 
the  case  of  Mr.  S.  (Curve  No.  3).  In  this  case,  also,  the 
haemoglobin  decreased  from  95  per  cent  before  the  treatments 
were  begun  to  85  per  cent  after  the  last  treatment.  The 
decrease  in  the  percentage  of  haemoglobin  became  truly  alarm¬ 
ing  in  the  cases  of  Miss  T.  and  Miss  Z.  (Curves  Nos.  4  and  5) 
leaching  as  low  as  65  per  cent  in  both  cases.  We  were  indeed 
glad  to  see  these  patients  regain  normal  blood  pictures  after 
the  injections  of  Lundvall’s  solution  had  been  stopped  and 
iron  and  arsenic  administered  in  their  stead.  The  differential 
counts  showed  the  relative  increase  of  polymorphs  and  the 
eosinophiles  mentioned  above.  No  pathological  elements  were 
observed. 

As  to  the  psychic  behavior  of  the  patients,  we  can  best 
characterize  it  as  similar  to  that  which  one  would  expect 
after  any  shock.  The  injections  are  very  painful.  The 
iise  in  temperature  of  from  two  to  three  degrees  causes  a 
feeling  of  being  ill  at  ease,  with  headache  and  nausea  as 
accompanying  factors,  and  the  whole  procedure,  necessarily 
carried  on  in  spite  of  the  protests  of  the  patient,  is  a  cause  for 
excitement.  As  a  result  of  this  shock  the  patients  transfer 
their  attention  to  the  difficulties  caused  by  the  treatment  and 
place  their  own  internal  difficulties  more  in  the  background. 
Thus,  the  three  schizophrenics  who  showed  a  catatonic  tend¬ 
ency,  were  more  inclined  to  talk,  and  were  generally  brighter 
during  the  twenty-four  hours  directly  following  a  treatment, 
whereas  Mr.  S.  the  depression  case,  whose  worries  were  cen¬ 
tered  on  the  imaginary  prospect  of  being  put  in  jail  and 
castrated,  now  worried  about  the  time  of  the  next  treatment. 

On  account  of  the  marked  decrease  in  the  percentage  of 
haamoglobin  in  two  of  our  patients  and  the  less  marked  though 
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Cukve  No.  4.— Miss  T.  Hysterical  Reaction  Type  with  Schizophrenic  Features. 
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apparent  decrease  of  this  substance  in  the  other  two,  and  in  all 
our  experimental  animals,  we  did  not  feel  justified  in  con¬ 
tinuing  the  treatments.  Though  the  patients  quickly  regain 
their  original  number  of  erythrocytes,  it  takes  several  weeks 
for  the  percentage  of  hasmoglobin  to  reach  the  normal  figure. 
These  disadvantages  would  in  themselves  seem  to  preclude  the 
■continued  regular  injection  of  the  solution. 

SUMMARY. 

1.  .The  injection  of  Lundvall’s  solution  causes  an  increase 
in  the  number  of  leucocytes. 

2.  This  leucocytosis  lasts  from  one  to  two  days. 

3.  The  patient  develops  a  tolerance  for  the  solution. 


4.  The  hasmoglobin  decreases  alarmingly  if  the  treatments 
are  repeated  at  close  intervals. 


1.  A  good  summary  of  the  work  done  can  be  found  in  Merck’s 
Annual  Report,  1913,  XXVII,  1. 

2.  Deutsche  med.  Wchnschr.,  1904,  XXX,  227. 

3.  Hygiea,  1907  LXIX,  1142:  Tidsskrift  for  Nordisk  Retsmedi- 
cin  oz  Psykiatri,  1910,  X,  227.  Lundvall:  Sonderbroschure 
Christiania,  1912. 

4.  Bayard  Holmes:  The  Insanity  of  Youth  and  Other  Essays 
Cincinnati,  1915,  pp.  19  and  195. 

5.  Busse:  Arch,  fur  Gynak.,  1906,  LXXXV,  1. 

6.  Landerer:  Deutsche  med.  Wchnschr.,  1893,  XIX,  204. 


LEUKEMIA,  PSEUDOLEUKEMIA  AND  HODGKIN’S  DISEASE.* 

By  C.  II.  Bunting,  M.  D.,  Madison,  Wis., 

AND 


J.  L.  Yates,  M. 

The  diseases  which  have  as  their  most  prominent  feature 
a  progressive  enlargement  of  the  lymph  nodes  form  a  group 
which  offers  many  difficulties  in  differential  diagnosis.  These 
difficulties  beset  not  only  the  clinician  but  also  the  pathologist. 
In  fact,  it  may  be  said  that,  if  the  ordinary  form  of  glandular 
tuberculosis  be  excluded,  there  is  left  a  group  of  diseases 
which  have  so  many  common  factors  that  separation  into  its 
component  members  is  only  a  matter  of  opinion.  This  has 
led  to  a  variety  of  attempts  at  classification  with  results 
acceptable,  as  a  rule,  only  to  the  originators. 

The  common  factors  in  these  diseases,  as  we  have  observed 
them,  are  in  brief  as  follows : 

1.  The  presence  (or  history)  of  a  primary  focal  inflamma¬ 
tory  lesion,  usually  but  not  necessarily  in  the  upper  part  of  the 
digestive  or  of  the  respiratory  tract  (teeth,  tonsils,  adenoid 
tissue,  sinuses,  bronchi). 

2.  Progressive  enlargement  of  the  lymph  nodes,  with  or 
without  accessory  extranodal  tumors. 

3.  Chronic  course,  with  late  moderate  secondary  anaemia 
and  with  the  constant  development  of  a  fever  usually  of  an 
irregularly  intermittent  character,  exceptionally  of  the  Murchi¬ 
son  type. 

4.  Eventual  fatal  termination  within  a  relatively  brief 
period  of  years  (2-5). 

5.  The  occurrence  during  the  course  of  the  disease  of  either 
the  blood  picture  described  by  Bunting 1  as  the  primary  blood 
picture  of  Hodgkin’s  disease,  or  of  a  leukemic  blood  picture. 

6.  The  occur rence  of  a  primary  lesion  in  the  germinal 
centers  leading  to  an  early  loss  of  architecture  in  the  lymph 
nodes  through  an  extensive  proliferation  of  diverse  cells  but 
with  common  factors  in  the  picture. 


*  A  paper  presented  before  the  Association  of  Am.  Physicians 
May,  1916. 

’Bull.  Johns  Hopkins  Hosp.,  1914,  XXV,  173. 


D.,  Milwaukee,  Wis, 

7.  The  constant  occurrence  in  the  lesions  (nodal  and  extra- 
nodal)  of  organisms  of  the  diphtheroid  type. 

I  he  group  possessing  these  common  features  includes  the 
diseases  ordinarily  designated  as  Hodgkin’s  disease  (lympho¬ 
granulomatosis),  leukemia  of  the  lymphatic  type,  pseudoleu¬ 
kemia,  lymphosarcoma,  malignant  lymphoma,  chloroma,  leu- 
kosarcoma,  etc.,  showing  a  nomenclature  as  varied  as  the 
classifications.  One’s  first  reaction  after  coming  in  contact 
with  various  members  of  the  group  is  to  wonder  whether  the 
same  effort  that  has  been  applied  to  the  separation  of  the 
members  of  the  group,  if  it  had  been  applied  in  an  attempt  to 
bring  them  together,  would  not  have  increased  our  under¬ 
standing  of  them.  In  other  words,  are  not  their  resemblances 
greater  than  their  differences? 

In  general  the  blood  picture  is  held  sufficient  to  separate  one 
group  of  these  cases  as  specific  diseases  under  the  name, 
“  leukemia.”  This  does  not  seem  to  us  justifiable.  The 
evidence  from  our  series  of  cases,  even  though  they  be  few, 
seems  to  indicate  that  the  leukemic  blood  picture  is  an  inci¬ 
dental  feature  in  the  course  of  the  disease,  or  rather  an  indivi¬ 
dual  leaction  to  a  stimulus  which  in  another  case  may  fail 
to  produce  the  same  reaction.  It  seems  impossible  to  tell 
clinically  whether  or  not  a  patient  has  a  leukemic  blood 
picture.  Pseudoleukemia  and  leukemia  are  indistinguishable 
without  a  blood  examination.  This  was  apparent  to  us  in  a 
case  recently  published  in  which  the  cultural  findings  2  were 
emphasized — a  case  apparently  the  counterpart  of  that  pub¬ 
lished  by  Wende.3  With  all  the  clinical  signs  of  leukemia,  the 
patient  showed  the  Hodgkin’s  blood  picture  until  his  departure 
from  observation  during' the  last  weeks  of  his  life.  Owing 
to  this  departure  we  are  unable  to  say  whether,  as  in  Wende’s 
case,  a  terminal  leukemic  picture  was  developed. 


2  Bunting  and  Yates:  Bull.  Johns  Hopkins  Hosp.,  1915  XXVI 
376. 

3  Amer.  Jour.  Med.  ScL,  1901,  CXXII,  836. 
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In  three  cases  of  so-called  pseudoleukemia  we  have  seen  the 
Hodgkin’s  blood  picture  persisting  for  months  and  m  one  case 
for  years.  In  a  fourth  case,  seen  by  the  courtesy  of  Dr.  War- 
field  at  the  Milwaukee  County  Hospital,  the  Hodgkin’s  blood 
picture  was  succeeded  before  the  patient’s  death  by  the  pietuie 

of  acute  lymphoblastic  leukemia. 

The  occurrence  of  a  leukemic  picture  in  Hodgkin’s  disease 
is  apparently  relatively  rare.  However,  in  one  case  sufficiently 
under  our  control  so  that  all  data  necessary  for  accurate 
diagnosis  were  obtainable,  there  occurred  a  change  of  the  blood 
picture  from  the  secondary  polymorphonuclear  leukocytosis 
of  the  intense  type  of  the  disease  to  a  leukemic  picture.  W  lth 
a  count  of  72,000  leukocytes  65  per  cent  were  of  the  mononu¬ 
clear  type,  both  large  and  small,  but  atypical  and  immature. 
Some  of  the  cells  showed  mitotic  figures.  The  occurrence  m 
the  blood-smear  of  megalokaryocytes  suggested  that  tins 
represented  a  bone-marrow  reaction.  The  picture  later  re¬ 
verted  to  its  original  type  shortly  before  the  death  of  the 
patient,  who  showed  at  the  post-mortem  examination  the 
lesions  of  acute  Hodgkin’s  disease.  In  two  other  cases  diag¬ 
nosed  clinically  as  Hodgkin’s  disease  (and  in  one  confirmed 
by  the  excision  of  a  gland)  there  appeared  in  blood-smears 
submitted  to  us  the  formula  of  chronic  lymphocytic  leukemia 
but  without  apparent  marked  leukocytosis.  We  have  observed 
also  in  a  monkey,  inoculated  with  diphtheroid  bacilli,  the 
occurrence  of  a  similar  picture  (99  per  cent  lymphocytic 
forms,  1  per  cent  polymorphonuclear)  without  any  apparent 
increase  in  the  number  of  the  leukocytes.  In  another  human 
case,  one  of  acute  lymphoblastic  (or  possibly  myeloblastic) 
leukemia,  we  have  seen  the  picture  of  acute  leukemia  develop 
through  the  Hodgkin’s  blood  picture. 

Moreover,  we  find  that  it  is  equally  as  difficult  to  tell,  from 
the  pathological  study  of  the  lymph  glands  in  this  group  of 
diseases,  whether  or  not  the  patient  had  a  leukemic  blood 
picture.  The  glands  in  a  case  of  malignant  lymphoma  are 
identical  in  appearance  with  those  in  chronic  lymphocytic 
leukemia.  There  is  no  difference  between  the  infiltrations  in 
the  large-celled  acute  leukemic  picture  and  those  in  lympho¬ 
sarcoma  or  pseudoleukemia.  In  each  case  one  finds,  with  an 
increase  in  size,  a  loss  of  glandular  architecture  and  a  diffuse 
infiltration  with  the  type  of  cells  chiefly  involved.  It  is  with 
such  observations  in  mind  that  the  leukemic  blood  picture 
seems  to  us  of  incidental  importance  in  the  disease  in  which 

it  occurs. 

Pathological  study  of  the  glands  in  these  cases  shows,  as  we 
have  just  suggested,  that  in  each  there  is  a  progressive  increase 
in  size,  with  early  loss  of  architecture.  The  increase  in  size 
is  due  to  a  general  proliferation  of  cells  which  show  to  a  certain 
extent  diverse  types.  Recognizing  the  common  factors  we 
may,  nevertheless,  make  three  broad  groupings  of  the  cases 
even  at  the  risk  of  earning  the  censure  passed  on  others  who 

have  attempted  to  classify  the  group. 

In  the  first  class,  that  of  Hodgkin’s,  disease  proper,  one 
recognizes  a  lesion  in  which  destruction  of  lymphocytes  is 
dominant,  but  in  which  proliferation  of  fibroblasts  and  of  the 
reticulo-endothelial  cells  is  prominent.  This  proliferation  is 


atypical,  leading  to  giant-cell  formation.  One  may  recognize 

three  terminal  pictures  in  this  group. 

1.  Almost  complete  sclerosis  (typical  fibroblastic  prolifer- 

ation). 

2.  Sarcomatoid  picture  (atypical  fibroblastic  proliferation). 

3.  Endotheliomatoid  picture  (atypical  endothelial  prolifer¬ 
ation,  usually  with  marked  giant-cell  formation). 

The  last  two  have  the  local  histological  picture  of  malig¬ 
nancy  but  without  invasion  (or  only  slight)  and  without  any 
tendency  to  metastasis  or  recurrence. 

In  the  second  main  group  of  cases  we  find  a  large-celled 
proliferation  infiltrating  the  whole  gland.  This  apparently 
begins  with  a  marked  proliferation  of  the  large  cells  of  the 
germinal  centers,  a  proliferation  which  is  atypical  and  which 
fails  also  to  show  the  differentiation  into  lymphocytes.  In 
very  early  cases  there  may  be  a  thin  collar  of  lymphocytes  about 
these  extremely  large  germinal  centers.  In  cases  slightly 
later,  there  are  architectural  indications  of  very  large  germinal 
centers  but  no  lymphocytes,  and  ultimately  there  is  a  general 
infiltration  of  the  gland  with  these  large  cells  and  obliteration 
of  the  normal  architecture.  There  may  be  some  fibroblastic 
proliferation,  and  giant  cells  may  be  found.  From  the 
character  of  the  predominant  cell  this  might  be  termed  the 
lymphoblastic  group. 

In  the  third  group  there  is  a  diffuse  proliferation  of  the 
small  lymphocyte  with  very  early  loss  of  architectural  land¬ 
marks.  Scattered  lymphoblasts  and  atypical  endothelioid  cells 
may  occur.  This  may  be  spoken  of  as  the  lymphocytic  group. 

While  we  make  thus  pathological  distinctions  between  broad 
groups,  they  are  not  always  clear-cut.  The  fibroblastic  pro¬ 
liferation  and  giant-cell  formation  may  be  so  marked  in  the 
latter  groups  that  a  transition  picture  toward  that  of  Hodgkin’s 
disease  is  seen.  In  fact  we  have  no  desire  to  separate  the 
groups  but  rather  would  consider  them  as  representing  a  varied 
reaction  to  the  same  or  to  similar  stimuli.  Were  it  not  for 
the  rapid  course  of  acute  leukemia  (both  myeloblastic  and 
lymphoblastic)  we  should  be  inclined  to  see  in  these  cases 
examples  of  the  general  pathological  law,  that  a  toxin  stimu¬ 
lates  in  mild  doses  (lymphoblastic  and  lymphocytic  groups) 
but  in  strong  doses  destroys  (Hodgkin’s  disease). 

The  above  discussion  embodies  the  conclusions  at  which  we 
had  arrived  even  before  we  had  found  that  with  careful 
technique  diphtheroid  organisms  could  be  obtained  from 
the  glands  in  all  of  these  conditions.  This  finding  has  been 
very  abundantly  confirmed  by  the  work  of  others.  There 
seems  to  be  no  question  as  to  the  constant  occurrence  of  the 
organisms,  but  only  a  question  as  to  the  significance  to  be 
attached  to  their  presence  in  the  lesions.  The  majority  of 
investigators  have  concluded  that  the  organisms  occurs  in  too 
diverse  conditions  to  be  of  etiological  importance. 

While  we  can  ask  only  for  a  Scotch  verdict  at  the  present 
time,  evidence  which  points  toward  their  etiological  signifi¬ 
cance  from  our  experience  is  in  outline  as  follows  : 

1  The  constant  occurrence  of  the  organisms  in  Hodgkin  s 
disease  and*  in  the  allied  group  under  discussion.  This  is  true 
not  only  for  single  determinations  but  for  repeated  exanuna- 
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tions,  as,  for  example,  seven  successful  cultures  from  one  case 
o\er  a  period  of  five  years  (neck,  groin  and  axilla). 

2.  The  occurrence  of  the  organism  where  it  would  explain 
the  lesion.  We  may  cite,  as  examples,  its  occurrence,  as 
reported,  in  the  cutaneous  nodules  in  a  case  of  acute  pseudo¬ 
leukemia;  and  the  occurrence  of  the  diphtheroid  as  the  only 
s tamable  organism  below  the  surface  and  distributed  in  mucosa 
and  submucosa  in  two  cases  of  primary  intestinal  Hodgkin’s 
disease. 


3.  The  occurrence  of  the  so-called  Hodgkin’s  blood  picture 
m  the  whole  group  of  cases  enumerated,  in  laboratory  animals 
(monkey,  rabbit)  inoculated  with  the  living  organism,  and 
in  one  normal  individual  inoculated  with  the  dead  organisms 
(vaccine). 

4.  The  occurrence  of  abcesses  in  laboratory  animals  (mon- 
key,  dog,  rabbit,  guinea-pig,  horse)  at  the  portal  of  inocula¬ 
tion  with  lymph-gland  changes  similar  to  those  seen  in  early 
Hodgkin’s  disease. 


5.  The  occurrence  of  complement  deviation  by  the  use  of 
the  patient’s  serum  and  diphtheroid  organisms  (unpublished 
series  of  experiments  by  Yates  and  Kristjanson). 


6.  The  occurrence  of  a  glandular  reaction  and  of  a  skin 
reaction  in  patients  injected  with  immune  serum  resulting 
from  the  use  of  a  diphtheroid  antigen. 

Such  evidence  we  believe  would  be  accepted  as  indicating 
etiological  significance  for  almost  any  organism  except  mem* 
bers  of  the  diphtheroid  group.  It  is  accepted  for  organisms 
almost  as  widely  distributed  as  the  diphtheroids.  We  must 
admit  that  the  final  test,  the  production  of  a  disease  in  animals 
comparable  to  the  human  type,  has  not  been  accomplished. 
The  attempt  to  produce  a  chronic  disease  in  animals  less 
susceptible  than  man  (in  whom  the  virulence  is  not  great  in 
the  majority  of  cases)  has  resulted  usually  in  lowering  the 
resistance  of  the  animal  to  organisms  more  acutely  fatal. 
However,  even  here  death  lias  not  occurred  before  the  regional 
lymph  glands  have  developed  definite  changes  similar  to  those 
shown  eaily  in  the  group  of  diseases  under  discussion. 

Thi's  question,  however,  must  apparently  be  temporarily 
unanswered  without,  however,  disturbing  in  the  main  our 
contention  as  to  the  general  relationship  of  the  diseases 
discussed. 
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The  Recent  Epidemic  of  Infantile  Paralysis.  Dr.  Haven  Emerson 
New  York  City. 

See  article  in  this  number. 

NOVEMBER  20,  1016. 

1.  Exhibition  of  Patient  With  a  Calcified  Cyst  in  the  Right  Pleural 
Cavity.  Dr.  G.  J.  Heuer. 

The  patient,  a  colored  man  fifty-three  years  of  age,  entered  the 
lospital  in  the  service  of  Dr.  Janeway,  October  12,  1916.  He  com¬ 
plained  of  cough,  shortness  of  breath  and  pain  in  the  right  side 
In  his  past  history  the  only  points  of  interest  are  the  occurrence 
of  typhoid  fever  and  of  pneumonia  thirty-two  years  ago.  The 
pneumonia,  he  states,  was  upon  the  left  side.  His  first  wife  died 
of  tuberculosis  at  the  age  of  thirty-eight. 

Present  Illness—  Four  weeks  before  admission  to  the  hospital 
w  tile  lifting  a  300-pound  sack  of  fertilizer,  the  patient  had  a 
sudden  severe  pain  in  the  right  side,  accompanied  by  cough  and 
s  lortness  of  breath.  The  symptoms  were  so  marked  that  he  was 
compelled  to  stop  work,  but  was  able  to  walk  to  a  doctor’s  office. 
The  physician  advised  him  to  remain  in  bed.  During  four  weeks 

in  bed  the  pain  has  persisted  unchanged.  The  cough  has  con¬ 
tinued. 

Physical  Examination.— The  physical  signs  were  those  of  fluid 
at  the  right  base,  which  was  thought  to  be  purulent  in  character. 

A  needle  was  inserted  into  the  chest,  but  met  with  firm  resistance.  I 
No  attempt  was  made  to  insert  the  needle  farther,  and  no  fluid  was 
obtained. 

X-rays  of  the  patient’s  chest  showed  a  remarkable  condition.  In 
the  right  side  of  the  thorax  was  a  clearly  defined  shadow,  roughly 
pyramidal  in  shape,  the  apex  directed  upward,  the  base  resting  in 
part  upon  the  diaphragm.  This  shadow  measured  13  cm.  in  verti-  ! 
cal  height,  was  10  cm.  wide.  An  X-ray  taken  with  the  patient  in 
an  upright  position  showed  this  cystic  structure  to  contain  fluid 
which  presented  a  definite  level  about  3  cm.  from  the  very  tip  of 
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the  mass.  The  clearly  defined  wall  of  the  structure  measured 
5  mm.  in  thickness.  The  mesial  surface  of  the  mass  was  in  con¬ 
tact  with  the  mediastinum.  The  lateral  surface  came  almost  to 
the  rib  margin. 

Sputum  examination  was  constantly  negative  for  tubercle  bacilli. 
It  was  purulent  in  character  and  contained  large  numbers  of 
cholesterin  crystals,  pus  cells,  and  epithelial  cells.  The  amount  of 
sputum  varied,  some  mornings  amounting  to  a  cupful. 

The  temperature  was  slightly  elevated,  rising  to  99°  and  100° 
during  the  day.  The  leucocytes  were  7000,  the  red  cells,  3,500,000, 
hemoglobin,  60  per  cent.  The  polymorphonuclear  cells  were  not 
increased.  There  was  no  eosinophilia.  The  Wassermann  test  was 
negative. 

A  positive  diagnosis  could  not  be  made.  Various  possibilities, 
such  as  calcified  dermoid  cyst,  echinococcus  cyst,  an  old  circum¬ 
scribed  empyema  associated  with  calcification,  and  a  localized 
hematoma  associated  with  calcification,  were  considered. 

Operation.  About  twelve  inches  of  the  ninth  rib  were  resected, 
and  later, ‘about  six  inches  of  the  eighth  rib.  The  parietal  pleura 
was  stripped  from  the  chest  wall.  Palpation  of  the  pleura  showed 
directly  underneath  it  a  hard,  bony  mass,  the  limits  of  which 
could  not  at  first  be  determined.  On  incising  the  parietal  pleura, 
what  appeared  to  be  the  bony  wall  of  the  structure  was  found 
densely  adherent  to  it.  The  dense  adhesions  were  cut,  and  the 
enucleation  of  the  calcified  mass  begun.  It  was  found  that  over 
the  entire  anterolateral  surface  of  the  mass  there  were  these  dense 
adhesions  between  it  and  the  pleura.  The  flattened  surface  of  the 
mass  in  contact  with  the  diaphragm  was  much  less  adherent  and 
could  be  readily  separated  from  this  structure.  The  deeper  sur¬ 
face  of  the  mass  was  in  contact  with  the  concave  surface  of  the 
lower  lobe  of  the  lung;  it  was  not  at  all  adherent  and  could  be 
readily  separated  from  it.  The  mesial  aspect  of  the  mass  was 
densely  adherent  along  the  anterior  mediastinum.  During  the 
course  of.  the  removal  of  the  tumor,  the  cyst  wall  along  its 
mediastinal  border  was  entered.  There  was  an  escape  of  a  thin, 
yellowish,  purulent  material,  and  some  bubbles  of  air.  At  the 
Upper  lateral  border  of  the  mass,  where  the  calcareous  wall 
apparently  had  not  been  penetrated,  there  was  again  an  escape  of 
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fluid  and  air  bubbles,  and  it  was  assumed  that  here  there  was  a 
communication  between  the  cyst  cavity  and  the  lung  The _  entir 
mass  was  finally  removed  without  hemorrhage,  without,  indeed 
tying  a  single  blood  vessel.  It  was  noted  after  the  removal  of  the 
tumor  that  the  visceral  pleura  of  the  concave  lower  surface  of  t 
““  was  not  thickened.  The  iarge  cavity  left  after  the  removal  of 
the  mass  was  drained  with  a  single  rubber  tube. 

There  were  no  post-operative  complications.  The  patient  is  we 

two  months  after  operation. 

Examination  of  Specimen.- The  calcareous  wall  ^  complete, 
with  the  exception  of  one  area  along  the  mesial  aspect  c .ft  el tumor 
where  the  mass  was  densely  adherent  to  the  mediastinum.  T1 
wall  varies  from  2  to  5  mm.  in  thickness.  At  the  time  of  removal, 
the  interior  of  the  shell  was  lined  with  a  putty-like  dirty  brown 
deposit  which  could  easily  be  scraped  off  from  the  wall  of  the  cyst 
This  material  on  examination  showed  nothing  excepting  cellu  a 
letritus  The  cyst  contents  were  very  thoroughly  studied  by  Dr. 
Guthrie  without  anything  being  found  to  establish  the  nature  of 
Sie  cyst.  Sections  of  the  cyst  wall  showed  calcified  tissue.  In  no 
place  was  true  bone  found. 

2  Medical  Problems  of  the  War.  Dr.  W.  H.  Welch.  (Abstract.) 

There  would  not  be  time  to  attempt  the  treatment  of  any  such 
broad  subject  as  the  title  would  indicate.  What  I  shall  have  to 
say  will  relate  to  some  of  the  medical  problems  of  the  war,  an 
more  particularly  to  my  own  personal  experiences.  That  necessi¬ 
tates  saying  a  few  words  as  to  the  circumstances  of  my  making 

the  trip  to  England  and  France  last  August  and  September. 

I  went  over  primarily  to  make  some  inquiries  and  observations 
which  I  thought  might  be  helpful  in  planning  and  organizing  the 
new  School  of  Hygiene  and  Public  Health  which  is  to  be  estab¬ 
lished  here.  I  wanted  to  talk  over  some  of  our  problems,  but 
was  very  difficult  to  arrest  the  attention  of  anybody  over  there 
on  anything  except  the  problem  of  the  war.  I  was  also  interested 
in  the  qualifications  of  certain  young  men  for  taking  up  some  of 
the  work  here.  It  soon  became  perfectly  apparent  that  no  one 
is  coming  over  here  while  the  war  is  on.  In  the  first  place  it  is 
difficult  to  get  hold  of  them,  and  they  were  so  intensely  absorbed 
in  their  work  it  was  difficult  to  divert  their  attention.  I  soon  made 
up  my  mind  that  any  men  willing  to  come  here  while  the  war  is 
on  would  doubtless  be  the  type  of  men  we  would  not  want.  Their 

duty  is  there  with  their  country. 

The  second  purpose  of  the  trip  related  to  a  commission  that  the 
President  of  the  United  States  has  placed  upon  the  National  Acad¬ 
emy  of  Science,  and  I  was  accompanied  by  Mr.  George  Hale,  the 
eminent  astronomer,  who  is  head  of  the  solar  observatory  at 
Mt  Wilson,  California,  which  is  supported  by  the  Carnegie  Institu¬ 
tion  He  has  been  engaged  since  last  March  in  undertaking  this 
work  for  the  organization  of  the  scientific  resources  of  the  country 
in  questions  of  national  security  and  national  defence.  It  is 
obvious  to  anyone  that  it  would  be  most  helpful  to  learn  what 
they  are  doing  on  the  other  side  in  those  directions  stimulated 
by  the  war.  The  opportunity  of  meeting  members  of  the  govern¬ 
ment  and  eminent  scientific  men  was  intensely  interesting,  but 
that  is  a  subject  by  itself,  although  it  occupied  a  considerable  part 
of  our  time. 

When  I  went  over  I  did  not  plan  to  go  to  France,  and  did  not 
suppose  that  I  should  have  the  opportunity  of  seeing  very  much  of 
the  actual  medical  and  surgical  work.  Fortunately,  I  had  had 
France  included  in  my  passport,  so  it  was  possible  to  go  there. 
I  might  say  here  that  I  was  not  aware  of  the  importance  of  taking 
with  one  all  the  credentials  one  should  have.  I  went  in  rather 
a  casual  way  with  an  ordinary  passport,  and  gave  our  embassy 
both  in  London  and  Paris  a  very  unnecessary  amount  of  trouble, 
which  would  have  been  avoided  had  I  taken  letters  from  our 
ambassador  and  others. 


One  should  not  think  of  going  over  there  simply  because  he 
wants  to  go  to  see  things.  One  must  have  a  serious  purpose  before 
going  Indeed,  one  is  not  likely  to  get  a  passport  unless  he  has  a 
serious  errand,  and  unless  he  has,  he  should  not  be  there  In  a 
way  it  is  almost  like  going  to  a  house  of  mourning  without  being 

called  by  a  purpose. 

We  left  the  United  States  on  the  5th  of  August  and  went  over  on 
an  American  steamer,  landing  at  Liverpool.  I  came  back  on  an 
English  boat,  the  Baltic .  and  the  contrast  was  interesting.  Appar¬ 
ently,  everyone  wishes  to  go  on  the  American  boats  on  account  of 
the  security.  On  that  boat  everything  was  done  to  make  our 
presence  widely  known.  We  advertised  ourselves  all  the  way 
across.  An  American  flag  was  painted  on  the  outside  of  the  boat, 
which  was  brightly  illuminated  at  night.  We  went  up  like  a 
banner  of  flame  through  the  Irish  Channel.  That  is,  of  course, 
a  matter  of  safeguard.  Coming  back,  on  the  other  hand,  every¬ 
thing  was  done  to  conceal  our  presence.  There  were  no  lights  at 
all  and  the  decks  were  perfectly  dark  at  night.  We  did  not  know 
where  we  were.  There  was  no  record  posted  of  our  daily  run.  nor 
of  the  latitude  or  longitude.  The  course  that  we  took  was  not 
known,  except  perhaps  to  the  captain  of  the  boat  whose  ordeis 

were  handed  to  him  at  Liverpool. 

On  landing  we  went  to  London  where  we  had  our  headquarters, 
making  several  side  trips,  especially  to  Oxford,  where  I  went 
three  times  to  see  Dr.  Osier.  I  also  went  to  Cambridge  and  a  few 
other  places.  We  crossed  the  Channel  at  the  end  of  August  from 
Southampton  to  Havre,  and  visited  Paris.  Although  the  triP  to 
France  was  hurried,  lasting  only  about  two  weeks,  we  had  rather 
exceptional  opportunities  for  seeing  things  in  Pans,  in  the  Amer¬ 
ican  hospital  at  Neuilly,  at  Compiegne,  etc.  When  it  was  time  to 
go  back,  we  found  we  were  held  up  in  Paris  on  account  of  a  sudden 
taking  off  of  the  boats  crossing  the  Channel.  Mr.  Hale  took  a 
French  boat  home  from  Bordeaux.  I  remained  nearly  a  week 
longer  before  the  boats  started  again  from  Havre  to  Southampton. 

On  the  whole  I  think  I  saw  about  as  much  as  one  could  see  in 
that  short  space  of  time.  I  owe  that  very  largely  to  Dr.  Osier  I 
would  like  to  say  in  passing  that  both  Sir  William  and  Lady  Osier 
were  really  very  well  and  very  active  indeed  in  work  of  all  sorts 
relating  to  the  war.  I  thought  Dr.  Osier  was  in  extremely  good 
form,  intensely  interesting  and  interested,  and  a  very  great  in¬ 
fluence  over  there.  He  has  done  important  things  of  real  national 
service  to  us  over  here,  particularly  those  of  the  medical  profes¬ 
sion.  For  some  reason  or  other  it  was  a  long  time  before  we  had 
any  medical  men  over  there  observing  the  military  medicine  and 
surgery  Why,  I  do  not  know,  but  they  were  not  there.  Dr. 
Osier  interested  himself  and  wrote  to  the  President  here  and  to 
others,  and  through  his  interest  and  activities  it  was  arranged  tha 
a  group  of  very  excellent  young  doctors  from  our  Army  and  Navy 
Medical  Corps  should  go  over  to  take  advantage  of  the  opportuni¬ 
ties  for  important  observation.  Dr.  Osier  introduced  me  to  Sir 
Alfred  Keogh,  the  Director  General  of  the  Army  Medical  Corps  and 
head  of  all  things  medical,  who  opened  the  way  everywhere,  both 
in  Great  Britain  and  France,  and  afforded  me  exceptional  oppor¬ 
tunities  of  seeing  things  and  of  meeting  men  I  desired  to  meet. 
When  Dr.  Carrel  heard  I  was  in  Paris  he  spent  nearly  two  days 
there  while  the  Minister  of  War  was  making  arrangements  for 
me  to  go  to  his  hospital.  Everything  requires  time  and  there  are 
many  formalities.  Things  are  not  quickly  attended  to. 

Now  a  few  words  on  some  of  the  broad  aspects.  In  the  first  place 
the  conditions  under  which  the  warfare  is  conducted  are  perfectly 
unparalleled.  Of  course,  there  is  a  large  experience  from  past  wars 
of  military  surgery,  hygiene  and  organization  of  hospitals,  etc. 
This  is  valuable  and  all  important.  I  do  not  think  that  they 
utilize  sufficiently  some  of  the  experiences  in  our  Civil  War,  but  the 
problems  are  to  a  large  extent  novel  because  the  conditions  are 
new.  If  you  read  of  military  surgery,  you  will  note  it  is  based 
largely  upon  the  assumption  that  in  warfare  bullets  from  small 
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caliber  guns  fired  with  great  velocity  are  to  be  used;  whereas, 
in  the  present  war  the  wounds  are  terribly  lacerated  and  often 
contain  broken  shrapnel.  One  shell  may  burst  into  thousands  of 
fragments  raining  down  upon  the  men.  You  can  imagine  what 
novel  conditions  result  from  that.  Poisonous  gas,  too,  is  a  terrible 
thing  which  was  never  heard  of  before.  Warfare  in  the  trenches 
is  new  also,  and  there  the  men  are  subjected  to.  new  conditions  of 
infection.  I  heard  a  most  vivid  description  of  the  environment  of 
the  soldiers  in  the  front  line  trenches  from  Dr.  John  McCrae,  who 
is  over  there  in  a  Canadian  hospital.  He  told  of  the  shells  shriek¬ 
ing  with  no  let  up  by  day  or  night,  the  shrapnel  bursting  into 
these  myriads  of  fragments  and  the  killed  and  wounded  every¬ 
where.  No  wonder  there  are  effects  upon  the  personality  and 
nervous  system  which  are  absolutely  new  and  which  one  has  had 
no  experience  with  before. 

Again,  by  way  of  a  general  statement,  we  are  in  possession  of 
weapons  of  defense  which  have  not  been  tried  on  any  such  a  scale 
before  against  the  diseases  and  wounds  of  the  war.  Here  was  an 
opportunity  to  test  the  value  of  our  inoculations  against  typhoid, 
paratyphoid,  cholera,  dysentery  and  tetanus.  It  is  a  wonderful' 
chance  to  see  what  these  new  discoveries  are  worth  and  to  try 
them  out.  There  has  also  been  a  great  opportunity  in  sanitary 
matters  and  the  possibility  of  having  pure  water,  new  methods  of 
incineration,  etc.,  and  the  sanitation  of  camps,  which  has  not  been 
in  the  possession  of  military  men  before.  Broadly  stated,  there 
are  certain  things  which  stand  out  with  great  prominence  in  re¬ 
gard  to  sanitation  and  preventive  medicine  in  this  war.  The 
diseases  which  have  been  so  devastating  in  past  wars  are  to  a 
large  extent  controlled.  This  is  probably  the  first  war  where  the 
soldiers  have  died  to  a  greater  extent  from  wounds  inflicted  by 
bullets  and  shells  than  from  disease.  The  control  of  disease  is 
one  of  the  great  lessons  of  the  war.  Typhoid  and  paratyphoid  a 
and  1)  were  not  unknown  in  the  earlier  part  of  the  war,  but  are 
now  controlled  by  vaccination  with  killed  cultures  of  the  bacilli. 
Typhoid  and  paratyphoid  vaccines  are  given  in  one  dose,  one  vac¬ 
cine,  and  I  believe  that  on  the  Eastern  front,  where  there  was 
some  cholera,  they  included  the  cholera  vaccine  at  the  same  time. 

I  believe  it  is  possible  to  use  the  Shiga  bacillus  in  one  vaccine  with 
the  germs  of  a  great  variety  of  diseases.  When  we  recall  the  ter-  i 
rible  mortality  from  typhoid  fever  in  our  Spanish-American  War, 
you  can  see  what  a  tremendous  gain  this  is. 

Equally  significant  is  the  control  of  tetanus.  Early  in  the  war, 
when  there  was  not  enough  serum,  it  was  obvious  that  there  was 

going  to  be  a  great  deal  of  tetanus.  It  is  now  practically  under 
control. 

Cerebrospinal  fever  is  quite  satisfactorily  treated  at  present. 
Their  results  at  first  were  very  unsatisfactory,  when  it  was  found 
that  they  were  using  a  practically  inert  antimeningitic  serum  both 
in  Great  Britain  and  France.  They  had  not  known  it  and  the 
treatment  of  Dr.  Flexner  threatened  to  become  discredited.  He 
obtained  some  of  the  serum  to  test  and  it  was  found  to  be  worth¬ 
less,  which  has  led  to  the  examination  of  not  a  few  of  the  com¬ 
mercial  antimeningitic  sera.  The  armies  are  now  being  supplied 
with  a  really  good  serum,  largely  through  the  agency  of  the 
Rockefeller  Institute,  and  the  results  are  extremely  satisfactory. 

In  the  East  they  have  had  diseases  which  have  not  prevailed 
much  in  the  West.  Dysentery  has  occurred  on  the  Western  front, 
but  has  prevailed  chiefly  in  the  East. 

Just  a  word  about  tuberculosis,  which  is  one  of  the  medical  prob- 
ems  of  the  war.  The  situation  as  regards  that  disease  is  really  a 
very  serious  one  in  France.  It  does  not  appear  to  be  so  in  England 
and  probably  is  not  in  Germany.  We  do  not,  of  course,  have  any 
information  as  to  what  the  situation  may  be  there.  In  France 
there  is  a  frightful  amount  of  tuberculosis  among  the  soldiers. 

o  a  very  large  extent,  those  who  have  been  temporarily  disabled 
are  found  to  be  tuberculous.  It  raises  the  question  as  to  what  the 
explanation  may  be.  Probably  tuberculosis  is  more  common  in 


France  than  in  Great  Britain  or  Germany,  so  there  are  larger  num¬ 
bers  of  soldiers  with  latent  tuberculosis.  In  the  second  place,  it 
is  probable  that  not  sufficient  care  was  taken  in  the  examination 
of  the  recruits,  so  as  to  exclude  those  with  active  and  especially 
open  tuberculosis.  Then,  too,  France  has  been  behind  the  other 
countries  in  the  tuberculosis  movement,  and  they  have  not  had 
the  lessons  in  protection,  especially  the  importance  of  the  open  air 
life. 

I  might  say  that  in  general  the  soldier’s  life  is  a  healthy  one. 
Take  the  British  Tommies,  for  example.  The  British  working¬ 
men  and  clerks  have  been  trained  into  admirable  soldiers,  and  you 
would  hardly  recognize  them  as  the  class  that  some  have  repre¬ 
sented  as  a  rather  degenerate  type.  No  praise  is  too  high  for  the 
British  soldier.  The  men  are  healthier  than  they  were  before 
and  probably  tuberculosis,  instead  of  being  on  the  increase,  is 
controlled.  This  is  not  so,  however,  among  the  French.  It  is  a 
really  serious  and  urgent  problem,  which  is  causing  great  concern 
over  there. 

The  results  obtained  by  the  surgeons  are  most  remarkable.  I 
feel  that  important  contributions  have  been  made,  and  are  being 
made,  toward  the  treatment  of  wounds.  The  use  of  the  X-ray  is, 
of  course,  of  incalculable  advantage.  This  is  obviously  the  case 
when  you  consider  the  role  the  lodgment  of  foreign  bodies  in 
wounds  must  play. 

A  word  as  to  the  sanitation  of  camps.  I  regret  that  I  did  not 
personally  visit  one  of  the  camps  near  the  front.  Sir  Alfred 
Keogh  was  anxious  for  me  to  go  and  had  arranged  for  it,  but  I  had 
to  hurry  back  and  so  missed  the  opportunity.  I  made  up  for  it 
to  some  extent  in  London  when  I  returned  and  went  to  see  the 
field  experiments  which  are  being  made.  That  is  something  which 
is  not  shown  very  generally,  I  think;  at  least  our  doctors  over 
there  in  connection  with  the  embassies  had  not  seen  these  places. 

I  was  taken  to  a  large  open  field,  fenced  all  around,  and  there  it 
was  most  interesting  to  see  the  experiments  they  are  making  in 
such  matters  as  purification  of  water,  latrines,  disposal  of  waste, 
etc.  I  was  most  enthusiastic  about  the  incinerators.  There  is 
no  expense  for  fuel,  as  they  are  going  day  and  night.  All  waste 
is  dumped  there  and  burned  up. 

As  regards  the  organization  of  the  hospitals,  of  course  in  En¬ 
gland  they  are  all  the  so-called  base  hospitals  of  different  types 
The  general  organization  is  this.  When  a  soldier  is  wounded  in 
the  trenches,  he  may  have  to  wait  until  dark  before  he  can  be 
safely  removed,  so  that  he  may  have  to  have  first  aid  there.  He 
is  then  carried  back  from  the  trench  to  the  hospital  at  the  front 
where  he  is  looked  after  more  thoroughly  and  is  perhaps  operated 
upon.  He  may  stay  there  several  days  if  necessary,  but  the 
treatment  is  usually  temporary,  and  he  is  sent  back  from  this 
front  hospital  to  the  casualty  clearing  station,  where  his  destina¬ 
tion— whether  he  shall  be  sent  to  a  base  or  a  semi-base  hospital— 
is  determined.  There  he  also  may  remain  and  be  treated  a  third 
time,  if  he  is  an  emergency  case.  He  is  then  sent  to  Paris  or  to  the 
Versailles  region,  or  if  he  is  in  British  territory,  to  one  of  the 
hospitals  around  Boulogne.  The  distribution  to  the  individual 
hospital  is  determined  by  distributing  officers.  The  active  operat¬ 
ing  centers  are  not,  strictly  speaking,  the  base  hospitals.  The 
American  Ambulance  controls  about  2000  beds,  but  less  than  600 
are  in  the  actual  operating  center.  Where  Dr.  Blake  is  (Hospital 
No.  76  in  the  Versailles  region)  they  have  250  beds  in  the  active 
hospital,  which  occupies  a  large  school  building  and  is  very  well 
adapted  to  the  purpose.  From  there  the  patients  are  moved  on  as 
soon  as  they  can  be  to  the  outlying  dependent  hospitals  or  con¬ 
valescent  homes.  The  experiences  of  the  individual  hospitals  may 
be  very  different  according  to  the  class  they  belong  to.  Thus,  we 
have  the  casualty  clearing  station  with  one  kind  of  experience, 
and  then  the  semi-base  hospitals  that  see  a  different  class  of 
wounds  or  diseases;  and  still  more  different  the  patients  in  En¬ 
gland,  who  have  been  carried  across  the  Channel  to  genuine  base 


150 


JOHNS  HOPKINS  HOSPITAL  BULLETIN. 


[No.  314 


hospitals,  which  are  quite  different  from  the  hospitals  nearer  the 
front.  Then  there  are  hospitals  of  various  special  sorts.  A  very 
great  problem,  to  which  they  are  already  beginning  to  turn  their 
attention  is  the  future  of  the  disabled  soldier.  You  can  imagine 
what  a  tremendous  problem  that  is.  They  are  beginning  to  estab¬ 
lish  institutions  for  the  industrial  training  of  these  men.  Such  is 
the  work  that  Miss  Winifred  Holt  has  been  doing  for  the  blind  in 

Paris. 

The  first  friend  I  met  after  my  arrival  in  London  was  Dr.  Adami. 
who  is  in  London  in  charge  of  very  important  statistical  work, 
looking  after  the  records  of  the  Canadian  soldiers.  A  great  deal 
is  done  to  make  sure  that  the  records  are  available  for  statistical 
study  and  analysis,  and  for  the  history  of  the  war  later.  The 
British  Army  has  a  very  excellent  statistician,  who  is  in  charge  of 
it  all.  After  the  war  they  will  have  the  benefit  of  all  that  sys¬ 
tematic  work  as  regards  history  taking,  etc.  Dr.  Osier  appeared 
the  next  morning  and  said  that  was  his  day  for  visiting  the  heart 
hospital  at  West  Hampstead.  He  visits  different  hospitals  at 
different  times.  They  have  established  special  hospitals  for  the 
observation  of  different  classes  of  disease  or  injuries.  This  one 
was  for  the  reception  of  patients  with  the  so-called  “soldier’s 
heart.”  At  the  Maudesley  Hospital  all  the  cases  of  neurasthenia, 
and  especially  the  shell  shock  cases,  are  received.  This  is  no  new 
thing,  but  is  one  of  the  contributions  of  our  Civil  War.  One  of  the 
best  things  done  in  our  Civil  War  was  the  establishment  of  these 
special  hospitals,  especially  that  notable  one  in  Philadelphia  for 
nervous  injuries,  to  which  Drs.  Keen  and  Weir  Mitchell  were  sent, 
and  where  Weir  Mitchell  did  that  memorable  work  that  turned  his 
attention  to  the  field  of  neurasthenic  disorders.  The  working  up 
of  heart  cases  is  another  contribution  of  our  Civil  War,  particu¬ 
larly  of  Dr  Da  Costa— that  particular  group  of  cases  where  there 
is  insufficiency  of  the  heart  attributed  to  the  terrible  strain  of 
forced  marches,  etc.  The  cases  in  the  West  Hampstead  Hospital 
are  in  that  group.  You  can  imagine  how  interesting  it  is  to  have 
the  opportunity  of  studying  them  by  the  newer  methods,  the 
electrocardiograph,  etc.  Perhaps  some  of  you  have  seen  some  of 
the  discussions  about  it.  There  was  one  before  the  Royal  Society 
of  Medicine  by  Mackenzie.  If  so,  you  know,  more  or  less,  the  points 
of  view.  Perhaps  the  most  important  point  is  that  the  majority 
of  these  cases  apparently  give  a  history  of  damage  to  the  heart 
before  they  were  enlisted.  They  have  a  history  of  rheumatism,  or 
breathlessness  on  going  up  stairs  or  on  exertion.  In  other  words 
they  did  not  have  perfectly  normal  hearts  and  they  could  not  stand 
any  really  great  physical  strain.  In  fact,  some  think  these  terms 
are  misnomers,  and  that  it  is  merely  the  fact  that  the  condition 
under  which  they  live  has  unmasked  the  disorder  which  was 
already  there.  That  is  probably  taking  an  extreme  view. 

Another  hospital  I  visited  with  Dr.  Osier  was  the  Canadian  Hos¬ 
pital  at  Cliveden.  We  motored  over  one  beautiful  day  from  Oxford 
to  that  charming  place  where  Major  Astor  lives  and  where  they 
have  had  this  fine  hospital  constructed.  It  is  of  the  barrack  type  of 
military  construction,  which  again  is  a  contribution  from  our 
Civil  War.  This  used  to  be  called  the  American  system  of  hos¬ 
pital  construction.  I  did  not  know  of  it  until  I  went  to  Germany 
the  first  time,  when  I  saw  a  hospital  at  Leipzig  which  they  called 
“  built  on  the  American  system,”  and  I  found  that  it  was  on  the 
barrack  plan  of  construction.  At  Cliveden  various  classes  of 
patients  are  received,  both  the  wounded  and  patients  with  diseases. 
There  I  first  visited  a  ward  given  up  to  patients  with  the  so-called 
trench  nephritis.  The  word  “  trench  ”  is  applied  to  all  sorts  of 
disorders  and  diseases  which  are  not  clear  as  to  their  causation. 
It  is  often  a  misnomer,  as  the  conditions  occur  in  men  who  have 
not  been  inside  the  trenches,  but  you  hear  of  trench  fever,  of 
trench  foot,  of  trench  shin,  trench  nephritis,  etc.  This  nephritis 
was  first  recognized  as  a  disease  occurring  in  camps  among  the 
soldiers  in  our  Civil  War.  Dr.  Osier  spoke  to  me  about  it  and  said 
it  was  quite  well  described  as  one  of  the  camp  diseases,  so  it  is 


not  new.  There  is  a  great  deal  of  interest  attaching  to  it.  I  saw 
one  ward  practically  filled  with  patients  with  albuminuria,  dropsy 
and  other  evidence  of  unmistakable  nephritis.  The  question  as 
to  the  etiology  is  open  and  there  are  various  views  held.  I  came 
across  from  the  other  side  with  Dr.  Hugh  Cabot,  who  has  been 
in  charge  of  the  Harvard  Hospital.  He  was  much  interested  in 
this  group  of  cases.  He  had  found  the  streptococcus  in  the  urine 
in  somewhat  similar  cases  in  this  country.  I  might  say  that  a 
great  deal  of  interest  attaches  to  these  streptococcic  infections. 
They  told  me  that  the  viridans  group  plays  a  considerable  part, 
and  that  by  making  systematic  examinations  of  the  blood,  using 
considerable  amounts  of  blood,  the  streptococcus  is  found  in  sur¬ 
prising  frequency  and  in  the  most  varied  groups  of  cases.  This 
is,  of  course,  interesting  and  one  of  the  medical  problems  of  the 

war. 

I  referred  to  the  Maudesley  Hospital,  which  was  not  open  before 
the  war.  This  hospital  is  entirely  for  the  reception  of  cases  of 
so-called  shell  shock.  I  don’t  think  there  is  any  group  of  cases 
so  pathetic  as  these.  I  saw  a  ward  with  perhaps  25  soldiers,  who 
were  all  victims  of  this  terrible  condition.  They  stand  up  when 
the  physician  makes  his  rounds.  Most  of  them  had  continuous 
tremor  with  staring  eyes,  a  look  of  terror  and  blue,  cold  extremi¬ 
ties.  When  examined,  they  show  various  manifestations  which  we 
are  not  apt  to  attribute  to  hysteria.  Some  are  deaf  and  dumb  and 
some  are  dumb.  The  disorders  of  the  special  senses  are  most 
remarkable.  The  condition  is  described  under  various  names, 
such  as  shell  psychasthenia  or  shell  neurasthenia,  but  it  is  com¬ 
monly  called  shell  shock.  So  far  as  one  can  judge,  they  look  on  the 
whole  to  be  rather  inferior  types  both  physically  and  mentally.  I 
was  told  they  were  of  the  type  that  cannot  stand  alcohol  and  were 
total  abstainers  in  about  80%  of  the  cases.  Two  of  the  patients 
had  never  been  wounded.  There  has  been  a  good  deal  of  discus¬ 
sion  as  to  how  many  of  the  patients  may  be  malingerers,  and  this 
has  to  be  considered  most  carefully.  There  is  no  doubt  an  ele¬ 
ment  of  malingering  in  some  of  them,  but  it  is  impossible  that  the 
greater  majority  of  them  should  be  of  this  type.  These  conditions 
are  tremendously  interesting  to  the  psychologists.  I  found  Dr. 
Sherrington  of  Oxford  devoting  much  attention  to  them.  He 
called  them  disassociation  of  special  senses.  Meyer’s  view  is  that 
they  are  inhibitions  from  a  tremendous  disturbance  of  the  con¬ 
sciousness  of  the  personality  of  the  individual,  so  that  various 
nervous  tracts  are  blocked  for  the  time  being.  Some  of  the  patients 
are  treated  by  hypnotic  suggestion  with  a  good  deal  of  success. 
Dr.  Sherrington  was  telling  me  of  a  case  in  which  the  patient  had 
been  anesthetized  and  was  cured  by  the  anesthesia.  Sometimes, 
when  the  patients  go  under  the  anesthetic,  they  regain  their  speech, 
and  sometimes  they  begin  to  talk  when  they  are  coming  out  of  it. 

Then  they  can  continue  to  speak. 

Of  course,  the  great  problem  of  the  war  is  the  handling  and 
treatment  of  wounds.  I  came  into  contact  with  that  when  I 
reached  Paris.  The  following  day  I  went  out  to  the  American 
Ambulance  Hospital  at  Neuilly.  This  is  an  institution  of  which 
we  should  be  very  proud.  Not  that  we  are  doing  enough,  for  we 
are  not  beginning  to  do  enough  along  these  lines,  but  it  is  a 
splendid  institution,  splendidly  managed,  and  splendid  work  is 
done  there.  I  saw  nothing  finer.  They  started  at  first  with  the 
system  of  changing  units.  The  Harvard  unit  went  there  and  I 
think  the  Chicago  unit  also.  This  was  a  bad  system  undoubtedly 
and  has  been  abandoned  in  the  Harvard  Hospital,  which  is  to 
have  permanent  heads.  Obviously  it  is  not  a  good  plan  to  be  con¬ 
stantly  having  one  group  of  men  go  and  another  group  replacing 
them.  I  understand  that  Dr.  Hugh  Cabot  is  going  back  as  the 
permanent  head  of  the  Harvard  Hospital  in  the  district  of  Bou¬ 
logne  The  American  Ambulance  is  more  or  less  permanent.  One 
side  is  more  or  less  French,  and  the  rest  of  the  hospital,  the  more 
active  part,  is  under  Dr.  Hutchinson  of  Philadelphia.  He  is  do¬ 
ing  splendid  work,  and  it  is  a  great  inspiration  to  see  him.  There 
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is  one  doctor  at  the  American  Ambulance  who  simply  went  over 
to  see  things,  but  who  became  so  absorbed  he  never  left.  That 
is  the  right  spirit,  and  when  one  considers  not  only  the  scientific 
and  professional  interest,  but  the  tremendous  human  interest  as 
well,  it  is  not  surprising  he  stayed.  There  is  a  good  laboratory 
there,  with  one  of  our  younger  men  as  an  assistant.  It  was  at  the 
American  Ambulance  that  I  learned  at  first  hand,  for  the  first  time, 
of  the  various  methods  and  ideas  regarding  wound  treatment. 
The  wounds  are  to  a  large  extent  infected  by  bits  of  shrapnel  or 
shell.  There  are  some  bullet  wounds.  Some  of  the  types,  which 
Dr.  Cushing  has  described  so  well,  are  most  interesting,  where 
the  men,  particularly  the  Australians,  cannot  keep  their  heads 
down  in  the  trenches,  but  will  look  over,  and  the  bullet  cuts  right 
across  the  top  of  the  skull. 

I  may  say  there  is  no  conceivable  injury  which  is  not  inflicted 
in  this  war.  When  I  went  to  Boulogne  to  visit  Sir  Almroth  Wright, 
one  man  said  to  me:  “  You  must  not  go  without  looking  at  some 
of  my  cases.  You  will  never  have  such  a  chance  again.”  He 
showed  me  a  case  of  Brown-Sequard’s  paralysis  from  an  injury. 
One  might  indeed  go  through  life  without  seeing  a  case  where 
just  one-half  of  the  spinal  cord  was  cut  across.  It  is  a  wonder  to 
me  that  more  of  those  who  can  go  are  not  over  there  to  acquire 
some  practical  experience. 

To  return  to  the  treatment  of  wounds.  They  are  nearly  all  in¬ 
fected.  The  bacterial  flora  of  the  wounds  is  carefully  studied. 
There,  of  course,  is  a  wonderful  field  which  is  by  no  means  ex¬ 
hausted.  The  bacillus  which  we  worked  with  here  many  years 
ago,  the  gas  bacillus  responsible  for  gas  gangrene,  is  seen  in 
nearly  all  of  the  wounds.  The  results  which  are  obtained  in  the 
treatment  of  wounds  seem  to  be  on  the  whole  fairly  good,  so  far 
as  I  could  judge.  Unquestionably  the  most  brilliant  results  are 
those  of  Carrel  at  his  hospital  at  Compiegne,  an  exceedingly  in¬ 
teresting  hospital  about  50  miles  out  of  Paris,  with  no  very  heavy 
fighting  going  on  in  front.  Verdun  is  on  the  east  and  the  Somme 
on  the  west.  Dr.  Carrel  is  at  the  end  of  a  salient  with  great 
preparations  for  the  reception  of  wounded.  Thousands  of  men 
are  provided  for  in  that  region.  Carrel  has  relatively  few  cases 
as  compared  with  the  more  active  hospitals,  but  his  results  are 
surprising.  As  I  understand  it,  the  general  principles  which  guide 
him,  and  most  of  them,  are  these:  First,  a  very  thorough  opening 
up  of  the  wound,  with  the  removal  of  all  foreign  material,  dead 
tissue,  torn  and  lacerated  tissues,  etc.  The  cleansing  of  the  wound 
follows  and  it  is  that  part  which  takes  time.  This  is  done  at 
Carrel  s  hospital  with  unusual  care  and  is  perhaps  better  managed 
there  than  anywhere  else.  Then  comes  the  irrigation  of  the  wound. 
Some  think  it  a  matter  of  indifference  as  to  which  irrigating  fluid 
is  used,  but  not  so  Carrel.  His  theory  is  that  he  is  actually 
sterilizing  the  wound  and  the  disinfectant  which  he  uses  is  Dakin’s 
solution,  which  has  been  modified  to  some  extent  by  the  use  of 
bicarbonate  of  soda  to  render  it  less  irritating.  There  is  nothing- 
new,  of  course,  about  the  solution,  but  this  is  the  prevailing  dis¬ 
infectant.  After  that  there  is  an  ingenious  arrangement  of  small 
elastic  tubes,  connected  with  a.  single  tube,  which  is  attached  to 
an  irrigating  bottle.  These  are  inserted  into  the  wound.  By 
Carrel’s  method,  it  is  necessary  for  the  nurse  to  flood  the  wound 
every  two  hours.  Then  throughout  from  the  start  there  is  a 
bacteriological  control.  The  determination  of  the  behavior  of  the 
bacteria  under  the  influence  of  this  treatment  is  made  from  smears, 
usually  from  every  part  of  the  wound.  At  Carrel’s  laboratory  the 
methods  are  very  thorough.  Everything  is  charted  and  worked 
out  mathematically.  The  surgeons  determine  when  the  wound 
can  be  closed  by  the  disappearance  of  the  bacteria.  Carrel  spoke 
of  sterile  wounds.  I  suspect  that  cultures  could  still  be  grown, 
but  the  wounds  are  sterile  surgically.  You  will  say:  “What  is 
new  about  that?  ”  There  is  nothing  new  in  any  one  thing,  but  I 


think  there  is  something  new  in  the  thoroughness  with  which  the 
method  is  carried  out  in  every  step.  If  you  go  through  Carrel’s 
hospital  and  see  his  work,  you  feel  that  he  is  making  a  perfectly 
definite  contribution,  and  although  you  may  not  accept  his  the¬ 
ories,  you  can  see  that  his  results  are  better  than  those  elsewhere. 
Over  there,  some  of  them  attribute  it  to  the  fact  that  he  gets  bet¬ 
ter  cases,  perhaps  only  two  or  three  hours  old,  whereas  in  some 
hospitals  the  wounds  are  two  or  three  days  old  when  received.  He 
also  has  a  superior  hospital,  with  the  necessary  funds.  What¬ 
ever  it  may  be,  he  obtains  these  results,  which  I  think  would  im¬ 
press  anyone.  Sometimes,  in  from  36  to  48  hours  the  wounds  are 
all  closed  up,  and  they  get  beautiful  clean  scars  from  these  bruised, 
lacerated  wounds,  so  one  cannot  but  feel  that  Carrel  has  made  a 
real  contribution.  Dr.  Hutchinson,  at  the  American  Ambulance, 
knew  about  it  and  he  had  made  up  his  mind  to  introduce  the 
Carrel  methods  in  every  detail. 

Dr.  Blake  is  at  Ris-Orangis,  and  seems  to  have  very  sane  views 
on  everything.  His  great  contribution  is  the  treatment  of  frac¬ 
tures,  and  his  results  are  very  remarkable.  I  did  not  see  any 
ward  which  looked  just  like  his.  He  has  good  appliances  which 
looked  very  ingenious,  by  which  extremities  are  put  into  every 
conceivable  position  necessary  to  bring  the  parts  into  the  right 
relation  with  each  other.  He  is  always  trying  out  various  methods 
He  told  me  he  thought  that  one  method  is  better  for  one  stage 
of  the  disease  and  another  method  for  another,  and  that  in  chang¬ 
ing  from  one  to  the  other  good  results  are  obtained. 

One  of  the  most  interesting  things  is  the  part  played  by  dentists 
there.  At  the  American  Ambulance  there  are  rooms  filled  with 
dental  chairs.  This  is  a  very  essential  part  of  the  work.  Every 
hospital  I  saw  had  some  dental  work,  but  none  in  which  it  was 
carried  out  so  wonderfully  as  at  the  American  Ambulance. 

The  removal  of  foreign  bodies  has  become  a  definite  specialty. 

I  heard  the  other  night  of  one  surgeon  who  does  nothing  but  go 
around  to  different  hospitals  and  remove  foreign  bodies  with  extra¬ 
ordinary  deftness.  Most  surgeons  do  not  believe  in  removing 
foreign  bodies,  claiming  that  they  do  not  do  any  harm.  This  man 
has  a  deftness  which  is  said  to  be  most  wizard-like.  The  foreign 
body  is  located  by  X-ray  pictures  taken  at  different  angles.  He 
then  goes  in  with  extraordinary  accuracy.  He  has  a  little  electric 
magnet  device  at  the  end  of  his  finger,  with  a  telephone  attach¬ 
ment  to  the  ear.  When  he  is  within  a  certain  distance  of  the  for¬ 
eign  body  it  registers  on  the  telephone. 

There  is  not  time  to  speak  of  many  interesting  and  important 
things,  such  as  trench  fever.  I  hardly  believe  that  this  is  an 
ordinary  streptococcic  infection.  It  is  not  typhoid  fever,  nor  para¬ 
typhoid  fever.  It  is  very  probably  a  new  disease,  not  identical 
with  any  we  have  had  before.  It  is  a  relapsing  fever,  and  some 
think  it  may  be  conveyed  by  insects  or  lice,  like  typhus. 

Surgical  shock  is  a  fascinating  subject.  Dr.  Porter,  professor 
of  physiology  at  Harvard,  has  been  living  in  the  trenches  study¬ 
ing  shell  shock.  I  saw  him  a  few  days  ago  in  Boston  and  asked 
him  to  come  down  here  and  tell  us  of  his  experiences,  which  he 
promised  to  do. 

Venereal  diseases  are  a  terrible  scourge  and  everybody  is  quite 
awake  on  the  subject. 

I  have  occupied  more  time  than  I  should,  but  I  have  only  touched 
upon  some  of  the  experiences.  I  would  like  to  add  this.  The  prob¬ 
lems  are  of  intense  interest  and  whatever  your  particular  line  may 
be  surgical,  medical,  bacteriological  or  physiological — I  am  con¬ 
vinced  there  is  some  field  there  which  will  prove  of  absorbing  in¬ 
terest.  If  you  have  an  opportunity  to  go  there  and  avail  yourself 
of  this  unique  experience,  you  certainly  should  do  so.  I  think  it 
would  be  surprising  if  any  surgeon  who  had  the  chance  did  not 
jump  at  the  opportunity.  I  would  say  the  same  thing  to  young 
men  who  are  more  interested  in  the  laboratory  side  of  the  work 
or  in  medical  problems. 
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Dr.  Watson:  What  is  the  nature  of  the  poisonous  gas? 

Dr.  Welch:  I  am  afraid  you  will  have  to  ask  the  Germans  that. 
It  is  believed  to  he  mainly  chlorine.  Various  kinds  have  been 
used,  but  chlorine,  I  think,  has  been  most  commonly  employed 
It  is  regarded  still  as  the  worst,  although  perhaps  not  the  mos 
deadly.  I  might  say  that  some  of  the  physiologists  are  directing 
their  attention  towards  protection  against  gas  poisoning.  It  is 
now  provided  against  quite  satisfactorily  and  is  not  of  great 
consequence  any  longer. 
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London.  Oxford  Medical  Publications:  Cerebrospinal  Fever.  By 
Thomas  Horder,  R.  A.  M.  C.  Cloth,  $1.25.  (Henry  Ftouc  e 
and  Hodder  it-  Stoughton,  1915.) 

Medical  Hints.  By  Col.  J.  Edward  Squier,  R.  A.  M  C  Cloth, 
$1.00.  ( Henry  Froude  and  Hodder  &  Stoughton,  1915.) 

Abdominal  Injuries.  By  Prop.  Rutherford  Morison  and  Lieut. 
Col.  W.  G.  Richardson,  R.  A.  M.  C.  Cloth,  $1.00.  (Henry 
Froude  and  Hodder  if  Stoughton,  1915.) 

Wounds  in  War;  Their  Treatment  and  Their  Results.  By  Lieut. 
Col  D’Arcy  Power,  R.  A.  M.  C.  Cloth,  $1.00.  (Henry  Froude 


Wright’s  views  and  the  physiologic  basis  claimed  for  them,  and 
no  mention  is  made  of  Dakin’s  solution.  The  types  of  wounds 
caused  by  the  different  projectiles  are  well  discussed,  and  valuable 
suggestions  made  for  treatment  en  route  to  the  wounded  man  s 
final  destination.  The  author  lays  special  emphasis  on  free  in¬ 
cision  for  all  infected  wounds.  A  whole  chapter  is  given  over  to 
the  vaccine  treatment,  hut  little  emphasis  is  laid  on  the  importance 
of  routine  injection  of  the  wounded  for  the  prevention  of  tetanus. 
In  his  brief  discussion  of  this  disease  the  author  makes  no  men¬ 
tion  of  magnesium  sulphate,  which  has  proven  of  so  much  value. 
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and  Hodder  &  Stoughton.  1915.) 


These  small  Oxford  War  Primers  deserve  the  attention  of  civil¬ 
ian  medical  men  who  are  liable  for  army  service.  In  his  .volume 
on  cerebrospinal  fever,  Horder  gives  an  excellent  presentation  ot 
this  disease  as  observed  by  him  during  the  epidemic  in  England 
during  the  first  year  of  the  war,  with  a  consideration  of  the  special 
features  presented  by  the  disease  among  soldiers.  The  serum 
treatment  is  recommended  as  the  most  valuable  means  of  combat¬ 
ing  the  epidemic,  and  emphasis  is  laid  on  its  early  use  as  well  as 
on  the  great  importance  of  early  isolation  and  prophylaxis. 

In  his  Medical  Hints  Col.  Squier  gives  some  excellent  sugges¬ 
tions  to  the  civilian  physician  who  is  called  to  active  service.  He 
emphasizes  the  great  care  which  must  be  taken  in  the  selection 
of  recruits  and  careful  observation  of  their  training  in  order  to 
produce  an  efficient  fighting  force.  Since  the  true  function  ot  the 
medical  officer  is  the  prevention  of  disease,  a  large  part  of  the  book 
is  taken  up  with  suggestions  as  to  prophylaxis.  The  efficiency  o 
the  troops  being  absolutely  dependent  on  their  marching  ability 
Squier  emphasizes  the  importance  of  the  care  of  the  feet  and  gives 
valuable  suggestions  as  to  the  prevention  of  trench  frost-bite 
which  has  made  necessary  the  withdrawal  of  so  many  otherwise 

healthy  soldiers. 


In  Abdominal  Injuries,  Morison  and  Lieut.  Col.  Richardson  dis¬ 
cuss  the  symptoms  and  types  of  abdominal  injuries  caused  by 
different  kinds  of  projectiles  and  the  indications  for  operation. 
They  believe  that  “  all  abdominal  injuries  should  be  operated  on, 
but  only  in  properly  equipped  hospitals.”  Owing  to  the  efficiency 
of  the  Royal  Army  Medical  Corps  they  state  that  the  majority 
of  patients  can  be  brought  in  six  hours  to  a  well-equipped  hospital 
where  abdominal  operations  can  be  undertaken.  Of  penetrating 
abdominal  injuries  20  per  cent  are  hopeless,  but  with  early  opera¬ 
tion  60  per  cent  of  the  remaining  patients  should  recover.  The 
technique  of  abdominal  operations  is  discussed  but  the  authors 
recommendations  would  find  but  few  advocates  among  American 
surgeons  He  is  in  favor  of  flushing  the  peritoneal  cavity  with 
salt  solution  and  the  use  of  the  Murphy  button  when  resection 
is  necessary.  No  mention  is  made  of  the  often  lifesaving  measure 
of  enterostomy,  either  as  a  primary  procedure  or  in  the  treatment 
of  post-operative  complications. 

Lieut.  Col.  D’Arcy  Power  in  his  Wounds  in  War  is  an  advocate  of 
Watson-Cheyne’s  technique  of  cauterization  with  carbolic  acid, 
but  states  that  this  treatment  is  only  suitable  for  wounds  seen 
forty-eight  hours  after  injury.  Little  emphasis  is  placed  on 


Harvey's  Views  on  the  Use  of  the  Circulation  of  the  Blood.  By  Dr. 
John  G.  Curtis,  M.  D.  Cloth.  (New  York:  Columbia  Uni¬ 
versity  Press,  1915.) 

This  book,  which  represents  Dr.  Curtis’  translations  and  his 
ideas  about  Harvey,  has  been  published  under  the  editorial  super¬ 
vision  of  Dr.  Frederick  S.  Lee.  In  the  different  chapters  are  taken 
up  in  succession  the  various  points  about  the  circulation  in  rela¬ 
tion  to  the  tissues  and  respiration,  until  the  author  finally  works 
up  to  the  actual  demonstration  of  the  return  circulation.  Perhaps 
the  most  interesting  chapter  is  the  fourth,  in  which  the  first 
recorded  mention  of  the  movement  of  the  blood  in  a  circle  is 
shown  in  a  photograph  of  the  page  from  Harvey’s  lecture  notes 
of  1616.  Everywhere  throughout  the  text  there  are  splendid 
translations  of  Harvey’s  writings.  At  the  end  of  the  book,  there 
is  a  long  list  of  notes  for  reference  from  the  text,  which  will 
enable  the  student  to  trace  out  the  exact  source  of  information 
on  all  the  points  mentioned.  J-  A-  C- 

Modern  Medicine  and  Some  Modern  Remedies.  By  Dr.  Thomas 
-  Bodley  Scott.  Cloth,  $1.50.  (New  York:  Paul  B.  Hoeber, 

-•  1916.) 

1  Tffiis  little  book,  although  written  for  the  general  practitioner, 
is  to  be  recommended  to  the  student,  first  of  all,  on  account  of  the 
interesting  preface  by  Sir  Lauder  Brunton.  Any  student  that 
contemplates  taking  up  general  practice,  and  who  knows  the  type 
of  work  that  is  before  him,  can  be  helped  a  great  deal  by  reading 
this  little  essay.  Dr.  Scott  writes  in  a  very  interesting  manner, 
his  introduction  laying  stress  upon  the  difference  between  hospi¬ 
tal  and  private  practice.  The  section  on  the  diagnosis  and  treat¬ 
ment  of  cardiac  disorders  is  well  written.  There  is  an  interesting 
chapter  on  therapeutic  speculations  and  doubts,  in  which  the 
functions  of  the  glands  of  internal  secretion,  more  particularly, 
and  their  therapy  are  considered.  On  the  whole  the  book  is  well 
worth  reading.  ^ ' 
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SACRO-ILIAC  STRAIN. 

By  Wm.  S.  Baer,  M.  D., 

Associate  Professor  of  Clinical  Orthopedic  Survey,  The  Johns  Hopkins  University  ;  Assistant  Visiting  Surgeon, 

The  Johns  Hopkins  Hospital. 


Much  has  been  written  in  recent  years,  particularly  by 
orthopedic  surgeons,  concerning  sacro-iliac  strain.  But  the 
subject  seems  to  me  to  deal  with  a  class  of  cases  which  are 
constantly  being  seen  by  the  general  practitioner — a  class  of 
cases  which  is  somewhat  puzzling,  and  yet  whose  treatment  is 
very  simple.  Risking  triteness,  I  venture  to  bring  it  before 
you  to-day. 

We  have  all,  I  am  sure,  been  rather  wearied,  and  at  times 
even  annoyed — annoyed  possibly  because  of  our  own  igno¬ 
rance — by  patients  who  present  themselves  before  us  complain¬ 
ing  of  pain — a  pain  continuous  and  at  times  severe — in  the 
small  of  the  back  or  down  the  thigh.  At  times  the  pain  is  a 
simple  ache,  but  at  times  of  such  severity  that  one  can  neither 
work  nor  sleep.  We  have  called  it  rheumatism,  sciatica,  lum- 
bago,  pelvic  disease,  and  other  things,  and  most  often  it  has 
defied  our  therapeutic  efforts,  as  well  as  the  wisdom  of  the 
gynecologist. 

Many  of  these  constant  backaches — be  they  mild  or  severe — - 
acute  or  chronic^ — are  due  simply  to  a  strain  or  sprain  of  the 
sacro-iliac  joint. 


Just  as  we  twist  our  foot  and  get  a  sprained  ankle,  so  we 
wrench,  from  one  cause  or  another,  the  ligaments  holding 
together  the  sacrum  and  ilium,  causing  a  strain  or  sprain  of 
the  sacro-iliac  joint. 

Anatomy  and  Physiology  of  the  Sacro-Iliac  Joint. 

The  term  sacro-iliac  synchondrosis  is  a  misnomer.  The 
more  recent  investigations  of  anatomists,  obstetricians  and 
orthopedists  show  that  the  sacro-iliac  joint  possesses  all  the 
true  histological  structures  of  a  true  joint;  that  the  articulating 
surfaces  of  the  sacrum  and  the  ilium  are  covered  by  cartilage, 
and  this  in  turn  by  a  thin  layer  of  synovial  membrane.  So  it 
naturally  follows  that,  being  a  joint,  it  must  possess  a  definite 
amount  of  motion,  although  this  motion  is  small  in  amount, 
owing  to  the  configuration  of  the  joint  surfaces  and  to  the 
strength  and  tightness  of  its  ligamentous  bindings.  This 
motion  has  been  definitely  measured  by  anatomical  observers 
in  the  laboratories,  and  by  the  obstetrician  in  his  practice. 
The  amount  of  motion  varies  under  different  conditions  and 
is  always  greater  at  the  time  of  parturition,  when  it  plays  an 
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important  role  in  the  mechanism  of  labor,  increasing  the 
superior  and  inferior  straight  diameter  of  the  pelvis  at  differ- 
ent  times  during  labor.  The  strain  on  the  sacro-iliac  joint  is 
tremendous,  carrying  as  it  does  the  weight  of  the  entire  torso 
When  we  take  into  consideration  the  angle  at  which  the  joint 
is  placed  and  remember  the  load  it  has  to  carry,  and  that  it  is 
a  true  joint  witli  a  definite  amount  of  motion,  is  it  surprising 
that  a  strain  of  the  sacro-iliac  joint  is  so  very  common . 

The  sacrum  may  swing  in  one  of  two  directions,  either  foi- 
ward  or  backward,  with  the  third  sacral  segment  acting  as 
the  axis.  So  we  may  divide  sacro-iliac  strain  into  two  classes : 
Class  A,  in  which  the  sacrum  in  its  superior  border  tilts  back¬ 
ward.  Class  B,  in  which  the  sacrum  in  its  superior  border 
tilts  forward,  presenting  to  us  a  flat  or  a  hollow  back  These 
two  types  must  be  clearly  differentiated,  for  they  show  an 
entirely  different  set  of  symptoms,  are  different  m  their 
etiology  and  must  necessarily  be  treated  in  a  totally  different 
manner.  Again,  either  one  or  both  sacro-iliac  joints  may 
undergo  strain  that  produces  in  the  one-sided  kind  a  lateral 
deviation  of  the  spine,  while  in  those  cases  m  which  both 
joints  are  involved,  there  is  generally  no  lateral  deviation,  bu 
simply  an  increase  or  diminution  in  the  normal  lumbar 

lordosis. 

Etiology. 

Class  A,  in  which  the  sacrum  tilts  backward.  This  is  the 
most  important  class,  so  far  as  the  severity  of  the  symptoms  is 
concerned.  In  this  class  the  etiological  factors  are  numerous, 
and  may  be  subdivided  as  follows . 

].  Strains  Due  to  Childbirth.— As  has  been  stated,  the  nor¬ 
mal  amount  of  motion  is  increased  during  the  mechanism  of 
labor,  so  as  to  increase  at  different  times  the  superior  and 
inferior  pelvic  diameter.  In  many  cases  of  difficult  labor,  the 
strain  put  upon  these  joints  is  beyond  its  normal  physiological 
amount  of  motion,  and  the  amount  of  motion  therefore 
becomes  pathological,  resulting  in  the  disability  of  the  patient 
for  a  long  period  after  her  delivery.  The  strain  m  these  cases 
may  be  either  unilateral  or  bilateral. 

3  Traumatism  (Direct).- The  strain  of  the  sacro-iliac 
joint  may  be  due  to  a  direct  blow.  In  my  experience,  several 
such  cases  have  been  due  to  cranking  an  automobile  while  m 
gear.  The  machine,  startled  from  its  inactivity,  has  pushed 
the  patient’s  sacrum  into  some  neighboring  object.  Many  cases 
are  due  to  direct  violence,  such  as  being  struck  over  the  sacrum 
by  heavy  timbers ;  others  are  due  to  falls  directly  upon  the 

sacrum. 

3  Traumatism  (Indirect).— This  constitutes  by  far  the 
most  frequent  etiological  factor.  It  is  due  to  muscular  strain, 
caused  by  the  activity  of  the  patient  himself  while  performing 
some  task  greater  than  his  muscles  will  stand,  or  by  some 
sudden  twist,  when  the  muscles  hold  rigidly  and  hence  throw 
too  much  strain  upon  the  ligaments  of  the  sacro-iliac  joint. 
This  is  well  exemplified  in  stevedores  or  others  who  pick  up 
heavy  loads  while  in  a  stooping  position.  Athletes,  or  pseudo¬ 
athletes,  as  golf  players,  often  strain  this  joint  in  the  swing 
of  the  body  which  follows  a  drive.  Tennis  players  and  ten- 


pinists  are  subject  to  the  same  trouble.  I  can  recall  the  case 
of  a  prominent  physician  who  suffered  an  acute  attack  of  sacro- 
iliac  strain  while  shoving  his  boat  from  the  shore  with  an  oar. 
In  fact,  occupations  that  throw  an  excessive  strain  upon  t  ie 
quadratus  lumborum  and  erector  spin*  muse  es,  while  the 
muscles  of  the  legs  are  braced  to  hold  the  pelvis  firm,  will 
cause  a  giving  away  of  the  ligamentous  structure  binding  the 


iliac  joint.  .  .  , 

4.  Static  Influence.— If  for  any  reason  one  sacro-iliac  joint 

is  placed  under  greater  strain  than  the  other,  the  symptoms 
will  often  he  referred  to  that  joint.  Such  is  the  case  when  one 
leg  is  shorter  than  the  other,  as  in  cases  of  hip  disease,  coxa 
vara,  or  anterior  poliomyelitis  of  one  leg,  etc. 

5  Congenital  Malformation.— Occasionally  one  finds  that 
in  the  osseous  formation  of  the  spine  the  transverse  process  of 
the  fifth  lumbar  vertebral  is  fixed  into  the  ilium  and  sacrum  a 
the  articulation ;  such  a  condition  allows  of  no  motion  m  t  ie 
joint.  An  undue  amount  of  motion  necessary  for  the  mechan¬ 
ics  of  the  body  is  then  thrown  upon  the  other  sacro-iliac  joint, 
producing  the  usual  symptoms  of  strain  m  that  joint. 

In  Class  B,  when  the  sacrum  is  tilted  forward,  and  there  is 
in  consequence  a  hollow  back,  other  etiological  factors  are  the 

1.  Static  Influence,— This  is  particularly  the  case  m  girls 
from  12  to  20  years  of  age,  who  have  outgrown  their  muscular 
strength,  and  whose  muscles  lack  the  tone  necessary  to  keep 
the  body  in  an  erect  position. 

2  Neurological  diseases,  as  anterior  poliomyelitis  or  pro¬ 
gressive  muscular  atrophy,  in  which  again  the  spinal  muscles 
are  involved,  and  one  is  no  longer  able  to  hold  one’s  self  erect. 

3  General  visceroptosis,  when  all  the  abdominal  organs  are 
markedly  misplaced  and  have  drifted  from  their  normal  posi¬ 
tion,  even  at  times  into  the  pelvis.  This  is  particularly  notice¬ 
able’  in  women,  whose  continued  pregnancies  have  caused  a 
marked  relaxation  of  the  abdominal  muscles,  which  has  allowed 
the  visceroptosis  to  occur.  In  fact,  it  might  be  stated  that,  as 
a  rule,  in  Class  A  the  majority  of  the  patients  are  males,  m 

Class  B  the  women  predominate. 

4.  Intrapelvic  tumors  or  misplacements — myomata,  sar¬ 
coma  of  the  ovaries,  or  ovarian  cysts,  indeed,  retro-  or  ante¬ 
flexion  of  the  uterus— all  tend  to  a  strain  of  the  sacro-iliac 
joint,  with  an  increase  in  the  lumbar  lordosis. 

5.  Adiposity,  when  the  increase  of  abdominal  fat  drags  on 
the  lumbar  spine  and  the  strain  is  necessarily  thrown  on  the 
sacro-iliac  joints. 

These  are  only  a  few  of  the  factors  causing  strain  ot  the 
joints  under  consideration. 


S  Y  M  PTOM  ATOLOGY. 

The  symptoms  of  which  patients  with  sacro-iliac  strain 
suffer  vary  both  in  character  and  degree,  according  to  the 
severity  of  the  strain,  and  whether  they  belong  to  Type  A  or  B. 

In  Type  A  the  pain  may  be  mild  or  severe,  so  slight  as  to 
cause  simply  an  ache  across  the  lumbar  and  gluteal  region  on 
one  side,  or  so  severe  as  to  totally  incapacitate  the  patient  from 
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walking,  or  even  lying  down.  The  sciatic  nerve  passes  directly 
down  in  front  of  the  sacro-iliac  joint,  and  receives  branches 
fioni  the  sacral  plexus  before  it  emerges  from  the  sciatic  notch. 
According  to  the  portion  of  the  fiber  of  the  nerve  which  is 
pulled  upon,  whether  it  be  the  sciatic,  lesser  sciatic,  or  sacral 
nerves,  the  pain  is  referred  along  these  several  branches. 

Pam  m  the  sacro-iliac  joint,  therefore,  is  often  felt  along  the 
couise  of  the  sciatic  nerve,  even  into  the  calf,  and  at  times  into 
the  heel.  More  often  it  is  referred  down  the  outer  aspect  of  the 
thigh,  and  at  times  it  is  felt  along  the  crest  of  the  ilium  and 
into  the  iliac  fossa. 

Every  motion  causes  pain,  and  particularly  the  motions  in 
Lending  forward  or  to  the  side,  so  that  the  patient  guards  them 
with  the  greatest  care.  In  the  severe  cases,  the  pain  and 
inability  to  turn  is  so  marked  that  the  patient  is  not  only 
unable  to  perform  any  labor,  but  is  often  confined  to  bed. 

In  Type  B,  that  of  the  hollow  back,  which  is  most  frequently 
seen  in  growing  girls  and  neurotic  women,  the  pain  is  gen¬ 
erally  referred  by  the  patient  to  the  hollow  of  the  back,  and 
at  times  as  radiating  down  both  thighs.  The  patients  will 
often  describe  it  as  a  “  tired  feeling  ”  rather  than  an  actual 
pam.  Pam  of  this  type  is  generally  worse  at  menstruation  or 
after  unusual  exertion  or  physical  prostration.  It  is  also  com- 
Plainej  of  particularly  at  night,  and  the  patient  often  sleeps 
with  pillows  in  the  hollow  of  the  back  to  preserve  the  unusual 
lordosis. 

Diagnosis. 

The  diagnosis  of  sacro-iliac  strain  is  quite  simple,  but  the 
two  types  must  be  differentiated  one  from  the  other. 

In  Type  A,  where  the  top  of  the  sacrum  is  tilted  backward, 
the  histoiy  is  of  particular  importance,  a  history  of  preceding 
trauma ,  as  of  a  fall,  or  of  being  struck  by  a  heavy  object  in 
the  back,  or  particularly  after  some  unusual  strain  on  the  part 
of  the  patient;  or,  as  has  been  previously  stated,  the  pain  has 
come  on  after  labor. 

Pain  referred,  acute,  or  subacute,  following  and  referred 
along  the  course  of  the  sciatic,  lesser  sciatic  and  sacral  nerves. 

Pain  on  direct  palpation  over  the  sacro-iliac  joint,  exerted 
by  pressure  from  behind.  In  most  cases  this  pain  is  elicited 
on  pressure  over  the  upper  portion  of  the  joint,  but  at  times  it 
is  more  pronounced  at  the  lower  junction  of  the  sacrum  and 
ilium.  Pain  may  be  elicited  at  times  by  pressure  over  both 
sacro-iliac  joints,  but  generally  it  is  unilateral. 

Pain  on  pressure  over  the  sacro-iliac  point  in  front.  Let  me 
call  joui  attention  especially  to  this  point,  which  I  have  called 
the  sacro-iliac  point.  It  is  so  often  mistaken  for  McBurney’s 
point  that  many  operations  for  appendicitis  have  been  erro¬ 
neously  performed  on  account  of  its  presence.  So  far  as  I 
have  been  able  to  gather  from  the  literature,  no  mention  has 
been  made  of  this  point  of  pain,  which  is  invariably  present  in 
all  cases  of  sacro-iliac  strain  of  this  type,  as  well  as  in  inflam¬ 
matory  conditions  involving  the  sacro-iliac  joint.  It  is  most 
constant  and  is  elicited  at  a  fixed  point,  owing  to  the  structures 
which  cause  it,  whereas,  as  we  all  know,  in  cases  of  appendi¬ 
citis,  the  pain  at  McBurney’s  point  may  be  entirely  absent, 
owing  to  the  wandering  proclivities  of  the  appendix. 


it  the  patient  is  placed  on  the  back,  and  one  makes  pressure 
just  to  the  side  and  just  below  the  umbilicus,  pain  will  he 

elicited  at  that  spot  on  the  side  in  which  the  sacro-iliac  joint  is 
involved. 

The  next  diagnostic  sign  is  the  flat  back  or  the  obliteration 
of  the  lumbar  lordosis,  due  to  the  tilting  of  the  superior  por¬ 
tion  of  the  sacrum  backwards,  with  the  third  sacral  segment 
as  its  axis. 


.  Devwti°n  of  the  Spine. — In  bilateral  cases  there  is  no  devia¬ 
tion  of  the  spine  when  the  patient  is  in  an  upright  position. 
But  m  unilateral  cases  there  is  generally  deviation  of  the  spine 
to  the  side  opposite  to  the  sacro-iliac  joint  involved.  This  is 
of  marked  importance,  as  it  allows  us  to  differentiate  the 
sciaticas  which  are  due  to  osteoarthritis  or  infection  of  the 
spine,  because  in  this  the  deviation  of  the  spine  is  towards  the 
side  which  is  involved. 


As  the  patient  bends  forward,  the  deviation  of  the  spine, 
when  present,  increases.  Bending  forward  of  the  spine  is 
more  restricted  than  bending  backward,  owing  to  the  spasm 
oi  the  hamstring  muscles.  Lateral  bending  of  the  spine  is 

allowed  more  freely  from  the  affected  joint  than  toward  the 
affected  side. 


At  times,  but  rarely,  one  sees  and  feels  a  difference  in  the 
amount  of  prominence  of  the  sacro-iliac  articulation  on  pal¬ 
pation  of  the  sacrum. 

Kermg's  Sign  is  Positive.— If  one  flexes  the  fully  extended 
leg  on  the  abdomen,  the  amount  of  that  flexion  is  naturally 
limited  (Kernig’s  sign ),  and  pain  is  referred  to  the  sacro-iliac 
joint  behind.  This  is  due  to  the  contraction  and  spasm  of  the 
hamstring  muscles.  Ivernig’s  sign  is  absent  in  the  opposite  leg 
but  at  times  flexion  of  the  fully  extended  leg  on  the  abdomen 
of  the  good  side  causes  pain  referred  to  the  sacro-iliac  joint  of 
the  bad  side. 


At  times  there  is  an  undue  mobility  which  may  be  made  out 
at  the  sacro-iliac  joint  by  firmly  grasping  the  ilia  in  the  hands 
and  forcing  them  together.  This,  however,  is  rare,  although  I 
have  seen  it  in  sacro-iliac  strain  following  the  puerperium 
and  in  the  direct  traumatic  variety. 

There  is  a  total  absence  of  any  constitutional  features,  such 
as  fever,  and  the  blood  picture  is  normal,  which  would  not  be 

the  case  in  certain  inflammatory  processes  of  the  sacro-iliac 
joint. 

Radiographs.  Whether  radiographs  will  or  will  not  be  a 
help  in  the  diagnosis  of  the  condition,  depends  upon  the  type, 
and  whether  the  strain  is  bilateral  or  unilateral.  When  the 
condition  is  bilateral,  either  in  Type  A  or  B,  a  simple  radio¬ 
graph  will  not  show  any  deviation  of  the  spine.  A  stereoscopic 
radiograph,  however,  in  bilateral  cases  may  show  that  the 
articulating  surfaces  of  the  sacrum  and  ilium  are  out  of  plumb. 
In  unilateral  cases,  however,  owing  to  the  strain  of  one  joint, 
the  radiograph  is  a  definite  adjunct  in  the  diagnosis,  for  the 
affected  side  of  the  superior  edge  of  the  sacrum  is  tilted  not 
only  backward,  but  also  slightly  upward,  and  hence  the  radio¬ 
graph  will  show  the  spine  deviated  to  the  opposite  side  of  the 
picture.  This  is  due  to  the  list  which  the  top  of  the  sacrum 
has  assumed  as  a  result  of  the  strain. 
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The  diagnostic  signs  in  Type  B  are  different  from  those  in 
the  preceding  type.  The  preceding  history  of  injury  is  gen¬ 
erally  absent.  It  is  found  mostly  in  girls  between  14  and  20, 
and  in  nervous  women.  The  lumbar  lordosis,  instead  of  being 
obliterated,  is  markedly  increased,  so  tliat  we  have  the  ho  ow 
back.  The  muscular  structure  is  generally  below  par,  both  oi 
the  spinal  and  abdominal  muscles.  Visceroptosis  is  the  ru  e. 
The  kidneys  often  are  floating  and  the  stomach  may  lie  in  the 

PeThe  pain  is  hardly  a  pain,  but  a  sense  of  “always  being 
tired,”  and  tired  after  slight  exertion,  or  the  patient  may  com¬ 
plain  of  fatigue  when  she  awakens  in  the  morning.  Genera  y 
the  pain  is  confined  to  the  small  of  the  back,  occasionally  going 
down  the  thigh  a  little  way. 

There  is  only  slight  pain  to  be  elicited  on  direct  pressure 
over  the  sacro-iliac  joint,  and  rarely  can  pain  be  produced  by 
pressing  the  sacro-iliac  joint  in  the  abdomen. 

Rarely  is  there  any  lateral  deviation  of  the  spine,  as  these 
cases  are  almost  invariably  bilateral,  although  the  pain  on  one 
side  mav  be  greater  than  on  the  other. 

Kernig’s  sign  is  absent-indeed,  flexion  of  the  extended  leg 
generally  causes  relief  rather  than  pain,  as  there  is  no  spasm 
of  the  hamstring  muscles. 

Forward  bending  of  the  back  is  not  limited,  but  motion  m 
hyperextension  may  be  restricted. 

Pain  in  most  cases  of  this  type  is  due  to  the  fact  that  the 
ligamentous  structures  of  the  sacro-iliac  joint  have  to  do  more 
than  their  share  of  the  work  in  supporting  the  body.  This  is 
due  to  the  weakness  of  supporting  muscles  or  to  direct  pu 
from  pelvic  abnormalities  or  increasing  abdominal  adiposity. 

Differential  Diagnosis.— Owing  to  the  drag  upon  the  lumbar 
and  sacral  flexors  in  sacro-iliac  strain,  the  pam  is  necessari  y 
referred  to  various  portions  of  the  body.  It  is  this  fact  that 
so  often  leads  to  an  erroneous  diagnosis. 

Tuberculosis  of  the  sacro-iliac  joint,  in  its  early  stages,  offers 
some  difficulty  from  a  differential  diagnostic  point  of  view. 
The  pain  is  situated  and  referred  to  such  similar  localities  that 
other  means  must  be  taken  to  detect  it.  This  can  generally 
lie  done  by  keeping  in  mind  the  constitutional  features  of  this 
trouble,  with  its  morning  and  evening  rise  of  temperature ;  the 
blood  picture,  with  its  increase  in  small  mononuclear  elements ; 
the  presence  of  a  cold  abscess  in  the  iliac  fossa;  rectal  exami¬ 
nation;  and  the  presence  of  a  positive  tuberculin  reaction, 
preferably  by  the  subcutaneous  method. 

Sciatica  due  to  arthritis  of  the  lumbar  spine  offers  some  diffi¬ 
culty  in  differentiation.  But  this  in  turn  presents  an  area  of 
tenderness  over  the  lumbar  spine  on  the  side  of  .the  arthritis. 
The  spine  is  deviated  toward  the  side  of  the  lumbar  arthritis. 
The  X-ray  picture  shows  lipping  of  the  lumbar  vertebrse,  and 
possibly  deposits  of  new  bone  formation.  Many  cases  of  sacro¬ 
iliac  strain  have  caused  these  victims  to  lose  their  appendices. 
Pain  is  often  referred  down  the  iliac  fossa,  and  pain  at  the 
sacro-iliac  point  is  in  many  cases  mistaken  for  pain  at 
McBurney’s  point. 

Lumbago  is  generally  a  strain  of  the  sacro-iliac  joint,  vve 
may  have  a  true  toxic  condition  of  the  muscles  of  the  back, 


which  we  call  lumbago,  but  undoubtedly  most  cases  are  due  to 

a  strain  of  the  sacro-iliac  joint. 

Symptoms  of  this  disease  closely  resemble  those  of  certain 
pelvic  conditions.  How  many  uteri  have  been  suspended  and 
how  many  vaginae  have  been  tamponned  without  relief  to  the 
patient?  Indeed,  the  symptoms  at  times  so  closely  correspond 
that  the  gynecologist  may  not  realize  his  mistake  until  an 
exploratory  laparotomy  is  done  and  no  cause  for  the  symptoms 

found. 

Treatment. 

The  treatment  which  must  be  instituted  to  effect  a  cure  in 
cases  of  sacro-iliac  strain  varies  according  to  its  severity,  and 
to  the  type  of  tlie  case  under  treatment. 

In  those  cases  which  we  have  designated  as  Type  B,  when  the 
sacrum  is  tilted  forward,  and  the  pronounced  feature  is  a 
hollow  back,  the  main  principle  is  to  relieve  the  anterior 
pulling  strain  by  applying  proper  support,  particularly  to 
relieve  the  weakened  abdominal  muscles,  and  to  correct  as  far 
as  possible  the  visceroptosis. 

In  girls  and  women  this  can  be  done  by  a  properly  fitting 
corset,  so  padded  as  to  support  the  relaxed  stomach  and  to  hold 
up  the  floating  kidneys.  Two  extra  steels  should  be  incorpo¬ 
rated  in  the  corset,  on  either  side  of  the  midline  in  the  back. 
These  steels  should  not  conform  accurately  to  the  lumbar 

lordosis,  but  tend  to  diminish  it. 

Massage  and  exercises  should  be  given  to  the  spinal  and 
abdominal  muscles,  so  as  to  increase  their  power  and  so  relieve 
the  sacro-iliac  ligaments  of  a  portion  of  the  strain.  It  is  need¬ 
less  to  say  that,  when  the  strain  is  produced  by  any  mtra- 
pelvic  condition,  it  should  be  remedied  by  proper  gynecological 
interference. 

In  cases  of  this  class  in  men,  when  the  strain  is  caused  by  a 
pendulous  abdomen,  a  proper  brace  supporting  the  lower  part 
of  the  abdomen  is  of  the  greatest  service. 

In  Class  A,  when  the  sacrum  is  tilted  backward  and  we  have 
the  so-called  flat  back,  the  treatment  is  either  supporting  or 
manipulatory,  according  to  the  severity  and  chronicity  of  the 
particular  case. 

In  acute  but  mild  cases,  both  in  men  and  women,  the  greatest 
possible  relief  is  given  by  properly  strapping  the  back.  An 
adhesive  strap  should  be  placed,  going  across  the  buttocks, 
after  the  buttocks  have  been  thoroughly  compressed  prefer¬ 
ably  by  an  assistant— from  one  trochanter  to  the  other.  These 
straps  should  be  only  about  3  inches  in  their  perpendicular 
width,  and  should  be  placed  opposite  the  third  sacral  segment. 
Care  must  be  taken  that  the  straps  are  kept  well  below  the  crest 
of  the  ilium.  They  should  not  extend  in  front  of  the  tro¬ 
chanters.  This  will  relieve  entirely  the  mild  acute  forms  of 
the  affection. 

In  cases  of  a  more  chronic  type,  a  more  permanent  brace 
should  be  worn  for  several  months.  In  males  this  can  be  done 
by  a  surcingle  belt,  made  of  buckskin,  about  2£  inches  in 
width,  which  should  firmly  encircle  the  pelvis,  on  a  level  with 
the  third  sacral  segment.  In  cases  of  males  with  a  large  and 
fatty  abdomen,  a  brace  similar  to  that  described  in  Class  B 
may  be  used  with  much  benefit. 
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Deviation  of  the  Spine  in  Sacro-iliac  Strain. 


Plaster  Spica  Applied  to  Patient  While  Still  Under  Anaesthesia. 


Ieihod  of  Manipulating  a  Case  of  Sacro-iliac  Strain  Under  Anesthesia. 
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In  women  the  corset  may  be  utilized  as  a  support  for  a 
webbing  belt  which  is  to  go  around  the  pelvis ;  or  a  sacral  pad, 
made  of  steel  and  padded,  which  gives  pressure  over  the  sacrum 
by  its  steel  prolongations,  may  be  incorporated  into  the  corset. 

In  those  cases  of  Type  A — both  in  males  and  females — 
which  have  resisted  these  mild  measures,  or  in  severe  cases 
where  the  pain  is  very  great,  the  manipulatory  treatment  is  the 
method  par  excellence.  It  is  to  this  method  that  I  wish  par¬ 
ticularly  to  call  your  attention. 

We  all  know  of  cases  of  so-called  sciatica,  painful  in  the 
extreme,  which  have  resisted  all  therapeutic  and  surgical 
tieatment  for  months  and  months,  and  cases  of  chronic  invalid¬ 
ism,  with  constant  pain  in  the  thigh  and  an  associated  limp. 
Or,  we  have  seen  big,  strong,  healthy  men,  hardly  able  to  drag 
themselves  into  the  office  or  clinic,  so  great  is  the  pain  and  dis¬ 
ability.  These  are  the  cases  which  respond  immediately  to 
manipulation,  to  the  delight  of  the  operator  and  to  the  joy 
of  the  patient.  I  have  manipulated  100  of  these  cases,  with 
immediate  relief  in  almost  every  case,  and  with  a  relapse  in 
only  three.  The  procedure  is  as  follows  : 

The  patient  is  placed  on  a  low,  non-movable  table,  flat  on  his 
back,  and  then  anaesthetized.  The  anaesthetization  should  be 
carried  to  the  point  of  complete  relaxation  of  all  muscular 
tissue,  for  the  force  to  be  exerted  at  times  is  great  and  muscular 
rigidity  carries  with  it  some  danger  to  the  patient. 

While  an  assistant  holds  the  pelvis  firmly,  the  operator 
grasps  the  calf  of  the  leg  and  flexes  the  fully  extended  limb. 
The  hamstring  muscles  are  found  to  be  in  a  state  of  spasm, 
lliey  are  attached  to  the  tuberosity  of  the  ischium  at  their 
proximal  end,  and  to  the  head  of  the  tibia  and  fibula  at  their 
distal  extremity.  As  the  fully  extended  leg  is  flexed  on  the 
thigh,  the  hamstring  muscles  pull  on  the  tuberosity  of  the 
ischium  and  the  top  of  the  ilium  is  pulled  backward  to  meet 
its  sacral  junction.  This  procedure  of  stretching  is  carried  on 


until  the  hamstring  muscles  are  thoroughly  relaxed,  a  condi¬ 
tion  which  is  indicated  by  the  fact  that  the  fully  extended  leg 
can  be  flexed  to  a  position  far  beyond  a  right  angle;  indeed,  the 
dorsum  of  the  foot  almost  touches  the  shoulder.  A  definite 
click  is  often  heard  during  the  manipulation,  which  some  have 
thought  to  be  due  to  a  replacement  of  the  misplaced  sacro-iliac 
articulation.  Of  this,  however,  I  am  not  convinced,  for  it  has 
seemed  to  me  that  the  click  is  to  be  heard  and  felt  by  a  slight 
subluxation  of  the  head  of  the  femur  as  it  pushes  against  the 
hamstring  while  the  leg  is  in  extreme  flexion.  The  presence  of 
the  click  is  always  synchronous  with  the  release  of  the  ham¬ 
string  muscles  and  indicates  that  the  work  has  been  accom¬ 
plished.  If  one  now  looks  at  the  back,  one  finds  that  the  flat 
back  has  been  replaced  by  one  with  a  normal  lumbar  lordosis. 
Care  should  be  taken  in  the  manipulation,  for  it  is  quite  con¬ 
ceivable  that,  with  careless  handling,  one  may  obtain  a  sub¬ 
luxation  of  the  knee  joint  backward,  causing  a  paralysis,  or 
that  one  may  make  a  facture  of  the  head  of  the  femur.  The 
only  two  complications  which  have  occurred  in  my  series  of 
100  cases  have  been  in  one  case,  the  setting  up  of  a  femoral 
phlebitis,  and  in  the  other,  owing  to  my  inability  to  make  a 
proper  diagnosis,  the  production  some  weeks  later  of  a  tubercu¬ 
lous  abscess  springing  from  the  sacro-iliac  joint.  After  the 
manipulation  has  been  finished,  the  patient  should  be  placed  on 
a  Goldthwaite  frame,  and  put  up  in  a  plaster  dressing  extend¬ 
ing  from  the  nipple  line  down  to  the  knee  on  the  affected  side. 
This  is  done  to  preserve  the  lumbar  lordosis  which  has  been 
obtained  by  the  procedure. 

The  patient  is  allowed  to  remain  in  this  cast  in  bed  for  a 
period  of  10  days,  when  a  small  pelvic  strap,  as  indicated  for 
the  mild  forms,  is  worn  as  a  preventive  measure  for  the  next 
two  months. 

( 

I  know  of  no  class  of  cases  where  the  results  obtained  are  so 
pleasing,  both  to  the  patient  and  his  physician. 


I'HE  MECHANISM  AND  CLINICAL  SIGNIFICANCE  OF  ANAPHYLAC 
TIC  AND  PSEUDO-ANAPHYLACTIC  SKIN  REACTIONS.* 

By  John  A.  Kolmer,  M.  D.,  Dr.  P.  II.,  M.  Sc., 

Assistant  Professor  of  Experimental  Pathology  in  the  University  of  Pennsylvania..  Philadelphia. 

(From  the  McManes  Laboratory  of  Experimental  Pathology  of  the  University  of  Pennsylvania .  Philadelphia.) 


Among  the  earliest  authentic  records  of  what  are  now 
legarded  as  anaphylactic  reactions  is  the  description  of  a  skin 
reaction  by  Jenner  in  1798,  who  observed  the  sudden  appear¬ 
ance  of  an  “  efflorescence  of  a  palish  red  color  ”  about  the  parts 
where  variolous  matter  had  been  applied  to  the  skin  of  a 
woman  who  had  had  cow-pox  31  years  before.  Indeed  this 
astute  observer  taught  that  the  “  disposition  to  sudden  cuticu- 
lar  inflammation,”  following  the  application  of  small-pox  or 
cow-pox  matter,  may  be  “  effected  by  the  small-pox  or  cow- 
pox,  and  that  when  this  sudden  local  reaction  occurred  it 
might  be  inferred  that  the  person  had  had  one  of  these  dis¬ 
eases  ana  was  not  now  susceptible  to  either.  Strangely  enough, 

*  Read  before  The  Johns  Hopkins  Hospital  Medical  Society, 
December  4,  1916. 


these  observations  have  not  attracted  the  attention  they 
deserve,  and  even  at  the  present  day  many  physicians  fail  to 
recognize  or  consider  the  significance  of  this  “immediate  or 
immunity  reaction  ”  following  cow-pox  vaccination  among 
persons  who  are  immune  to  cow-pox  and  small-pox,  as  recently 
emphasized  by  Force. 

The  modern  discovery  of  the  local  anaphylactic  reaction  is 
accredited  to  Arthus,  who  discovered  in  1903  that  the  subcu¬ 
taneous  injection  of  normal  serum  into  sensitized  rabbits  was 
followed  by  a  local  reaction  at  the  site  of  injection  characterized 
„  by  inflammatory  phenomena,  of  which  edema  was  a  prominent 
feature.  At  his  time  Arthus  also  showed,  that  this  local  reac¬ 
tion  was  probably  an  expression  of  anaphylaxis,  inasmuch  as 
these  animals  would  succumb  with  typical  anaphylactic  symp- 
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toms  following  the  intravenous  injection  of  the  serum. .  Prior 
to  this  time  Koch  had  observed  the  local  reaction  following  the 
subcutaneous  injection  of  tuberculin  into  tuberculous  guinea- 
pigs,  but  did  not  suspect  the  true  nature  of  the  phenomenon. 

In"  1907  von  Pirquet  discovered  his  tuberculin  skin  reaction 
and  presented  evidence  and  arguments  indicating  its  anaphy¬ 
lactic  nature;  since  then  various  skin  and  mucous  membrane 
reactions  have  been  advocated  as  convenient  and  delicate  tests 
for  the  anaphylactic  state  to  various  bacterial  and  other  pro¬ 
teins.  in  the  study  of  a  wide  group  of  pathological  conditions. 

Whereas  the  earlier  investigations  in  anaphylaxis  were 
mostly  concerned  with  the  clinical  manifestations  and  lesions 
of  the  condition,  more  recently  investigators  have  been  mainly 
interested  in  the  mechanism  of  the  phenomenon  and  its  rela¬ 
tion  to  infection  and  immunity.  For  several  years  my  own 
interests  in  anaphylaxis  have  been  centered  upon  skin  reactions, 
and  the  object  of  this  communication  is  to  present  our  con¬ 
ceptions  of  the  nature  and  mechanism  of  anaphylactic  and 
other  skin  reactions  and  their  clinical  significance  as  indices 
of  hypersusceptibility  and  infection,  and  as  indices  of  resist¬ 
ance  to  infection  or  reinfection. 

.Etiology  of  Skin  Eeactions. 

Tests  for  skin  reactions  are  conducted  by  intradermal  injec¬ 
tion  ;  by  application  to  an  abrasion  of  the  skin ;  by  rubbing  into 
the  intact  skin  or,  as  on  mucous  membranes,  by  mere  contact, 
as  instillation  into  the  conjunctival  cul-de-sac.  In  the  first  and 
second  methods  trauma,  due  to  the  operation  itself,  is  a  factor 
in  the  production  of  the  resulting  inflammation;  likewise  the 
intracutaneous  injection  of  practically  any  protein  or  non¬ 
protein  substance  will  elicit  an  inflammatory  reaction,  pro¬ 
viding  the  dose  injected  is  large  enough.  The  causes  of  various 
skin  reactions  may  be  summarized,  therefore  somewhat  as 
follows : 

1.  The  true  or  specific  anaphylactic  reaction,  due  to  the 
interaction  in  the  skin  of  specific  protein  antigen  and  specific 
antibody. 

2.  The  pseudo  or  non-specific  protein  reaction,  due  to  the 
interaction  in  the  skin  of  general  protein  substances  and  non¬ 
specific  proteolysins. 

3.  The  traumatic  reaction  consequent  to  the  operation;  or 
to  the  irritant  qualities  of  such  substances  as  preformed  bac¬ 
terial  toxins  and  various  preservatives,  as  phenol  and  tricresol 

contained  in  the  injected  material. 

The  intradermal  test  has  proven  the  most  delicate  means  of 
eliciting  a  local  anaphylactic  response,  but  is  also  more  likely  to 
yield  the  non-specific  and  traumatic  reactions.  . 

The  Mechanism  of  the  Specific  Anaphylactic  Skin 

Reaction. 

Although  the  symptoms  and  lesions  of  general  anaphylaxis 
as  manifested  in  man  and  the  lower  animals  are  fairly  well 
understood,  the  mechanism  of  the  phenomenon  cannot  be 
regarded  as  definitely  established;  and  this  is  particularly 
recognized  when  an  attempt  is  made  to  correlate  the  results 
of  an  enormous  amount  of  research  work  in  formulating  an 


explanation  of  the  mechanism  of  the  cutaneous  anaphylactic 

Furthermore,  an  acceptable  explanation  of  the  mechamsn 
of  cutaneous  anaphylaxis  must  include  those  truly  wonderful 
urticarial-like  reactions  which  follow  within  a  few  minu  es 
the  application  of  a  very  minute  dose  of  anaphylactogen  to  an 
abrasion  of  the  skin,  as  in  those  exceptional  cases  of  bronchial 
asthma  and  extreme  hypersensitiveness  to  horse  or  other  ani¬ 
mal  protein,  and  in  hay  fever  to  the  protein  of  various  pollens. 

One  of  my  colleagues  who  is  hypersensitive  to  the  protein  of  the 
rabbit,  guinea-pig  and  horse,  and  who  suffers  with  acute 
asthma  when  brought  into  contact  with  these  animals,  vie  c  > 
an  immediate  typical  reaction  on  the  skin  when  the  sera  o 
these  animals  are  applied  to  abrasions,  and  indeed  to  the 
application  of  a  salt  solution  extract  of  lint  through  which  he 
has  inspired  for  15  minutes  the  air  of  a  room  in  which  a  few 
of  these  animals  are  kept.  Similar  and  more  familiar  examples 
of  extreme  hypersensitiveness  to  a  protein,  and  the  infinitesimal 
amounts  which  may  produce  an  anaphylactic  reaction,  are  to  be 
found  in  the  attacks  of  hay  fever  due  to  the  inhalation  of  air 
and  dust  carrying  the  particular  pollen.  An  acceptable  exp  a- 
nation  of  the  mechanism  of  cutaneous  anaphylaxis  must,  there¬ 
fore,  include  these  immediate  reactions  to  very  small  doses  of 
anaphylactogen  as  well  as  those  reactions  which  follow  some 
hours  ‘  and  indeed  days,  after  the  intracutaneous  or  subcu¬ 
taneous  injection  of  much  larger  doses  of  protein. 

In  the  first  place,  are  we  justified  in  assuming  that  the 
mechanism  of  general  anaphylaxis  and  that  of  cutaneous  ana¬ 
phylaxis  are  identical?  This  has  been  the. subject  of  consider¬ 
able  research  over  a  period  of  several  years  in  attempts  to 
transfer  the  specific  antibody  in  animals  yielding  positive  skm 
reactions  to  normal  animals;  by  testing  animals  sensitized  at 
the  same  time  and  in  the  same  manner,  by  the  skin  test  and 
others,  by  the  intravenous  injection  of  the  intoxicating  dose  ot 
protein  ;  and  by  first  applying  the  skin  test,  and  after  24  hours 
injecting  the  same  animals  intravenously.  The  majority  of 
these  experiments  were  conducted  with  tuberculins  and  with 
divergent  results  and  interpretations,  but  there  appears  to  be 
sufficient  evidence  at  hand  to  indicate  that  a  local  skin  reaction 
may  be  an  expression  of  an  anaphylactic  state  to  a  certain  pro-  .1 
tein,  and  this  is  accepted  as  established  in  this  discussion, 
although  there  are  not  sufficient  data  at  hand  to  prove  that 
the  mechanism  of  the  local  or  skin  anaphylactic  reaction  is 
identical  with  that  of  the  general  and  fatal  reaction  following 
intravenous  injection. 

At  the  present  time  two  main  theories  on  the  mechanism  of 
anaphylaxis  are  prominently  before  us:  (1)  The  humoral  or 
chemical  theory,  which  maintains  that  the  lesions  and  symp¬ 
toms  of  anaphylaxis  are  due  to  a  poison  derived  from* a  protein 
matrix  through  the  interaction  of  anaphylactogen  and  its  anti¬ 
body,  or  a  ferment  in  the  blood  and  variously  designated  pro- 
teotoxin,  anaphylatoxin  and  serotoxin;  and  (2)  the  physical 
or  cellular  theory,  which  denies  the  formation  and  activity  of 
this  protein  poison  and  maintains  that  the  anaphylactogen 
unites  with  its  antibody  in  the  cell,  and  that  this  union  results 
in  n  disturbance  causing  shock  of  the  cell. 
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experiments  in  vitro ,  we  must  prepare  ourselves  to  believe  that 


The  two  schools  agree  at  least  in  two  points,  namely,  that  an 
antibody  is  concerned  in  the  phenomenon  of  anaphylaxis,  and 
that  the  anaphylactogen  is  always  of  a  protein  nature.  Neither 
has  very  clear  conceptions  of  the  nature  and  mechanism  of 
action  of  the  antibody;  whereas  the  adherents  of  the  cellular 
theory  maintain  that  the  foreign  protein  constitutes  the  ana¬ 
phylactogen,  the  adherents  of  the  chemical  theory,  are  divided 
in  their  opinions  regarding  the  protein  matrix,  some  regarding 
the  matrix  as  the  foreign  protein  and  others  as  the  protein  of 
the  patient’s  own  serum. 

The  older  conception  of  the  antibody,  that  held  by  Fried- 
berger,  and  widely  accepted  to-day,  is  to  the  effect  that  it 
belongs  to  Ehrlich’s  group  of  amboceptors  or  lytic  antibodies  of 
the  third  order.  As  is  well  known,  an  antibody  of  this  nature, 
according  to  Ehrlich’s  theory,  is  produced  through  the  influ¬ 
ence  of  the  antigen  (bacteria,  serum,  egg  albumen,  pollens, 
etc.)  upon  the  body  cells,  and  is  specific  for  the  antigen  in  so 
far  that  it  will  unite  only  with  its  antigen  and  prepare  the 
latter  for  the  disrupting,  digesting  or  lytic  action  of  a  ferment¬ 
like  substance  normally  present  in  the  blood  and  called  com¬ 
plement.  In  this  manner  the  antibody  producing  the  protein 
poison  of  anaphylaxis  has  the  same  structure  and  acts  in  the 
same  manner  as  other  well-known  antibodies  of  this  order, 
namely,  the  hemolysins  and  baeteriolysins. 

According  to  this  view  we  must  concede  that  complement 
plays  a  role,  indeed  a  most  important  one,  in  the  production  of 
anaphylaxis.  While  complement  has  properties  suggestive  of 
a  proteolytic  ferment,  we  know  little  or  nothing  of  its  true 
nature  beyond  that  it  is  regarded  as  essential  for  the  cleavage 
of  the  antigenic  molecule.  Sleeswijk,1  Priedberger  and  Har- 
toch,2  Loeffler3  and  others  have  shown  that  complement  is 
diminished  during  anaphylactic  shock ;  likewise  Friedberger,4 
making  use  of  the  observations  of  Nolf5  and  Hektoen  6  to  the 
effect  that  complement  is  not  bound  by  antigen  and  antibody 
in  the  presence  of  hypertonic  salt  solution,  devised  experiments 
which  appeared  definitely  to  establish  the  role  of  complement 
in  the  production  of  a  protein  poison  and  in  the  mechanism  of 
anaphylaxis. 

Test-tube  experiments,  and  particularly  efforts  to  explain 
anaphylaxis  on  the  basis  of  the  Abderhalden  theory  and  tech¬ 
nic,  seriously  question  the  role  of  complement  in  the  mechan¬ 
ism  of  anaphylaxis.  Williams  and  Pearce,''  Lange,8  Jobling, 
Eggstein  and  Petersen,9  and  Kolmer  and  Williams,10  found  that 
digestion  occurred  with  activated  serum,  but  to  a  lesser  degree 
than  results  with  active  serum.  On  the  other  hand,  Stephan,11 
Hauptmann,12  Bettencourt  and  Menezes 13  and  Steisung14 
believe  that  a  complement  plays  a  very  important  role  in 
Abderhalden’s  test.  Abderhalden,  himself,  while  believing 
that  the  serum  complement  plays  some  part  in  the  mechanism 
<>f  his  reaction,  but  in  a  different  manner  than  in  hemolysis  or 
other  cytolytic  reactions,  offers  no  adequate  explanation  of  its 
relation  to  these  processes. 

It  would  appear,  therefore,  that  if  we  attempt  to  explain 
anaphylactic  reactions,  either  general  or  local,  by  an  applica¬ 
tion  of  the  well-known  theory  of  antigen-amboceptor-comple- 
ment  production  of  the  anaphylactic  poison  on  the  basis  of  | 


the  actual  lytic  or  digestive  body  in  the  serum  (call  it  com¬ 
plement  or  true  enzyme)  exists  in  both  a  thermolabile  and 
thermostabile  condition.  Whereas  hemolysis,  bacteriolysis  and 
other  cytolytic  reactions  will  occur  only  in  the  presence  of  fresh 
complement  serum,  the  protein  poison  of  anaphylaxis  may  be 
pioduced  apparently  by  an  active  or  an  inactivated  serum; 
otherwise  it  would  appear  that  an  explanation  of  the  mechan¬ 
ism  concerned  in  the  production  of  anaphvlatoxin  must  be 
withdrawn  from  the  field  of  amboceptor-antigen-complement 
activity,  as  understood  at  present. 

\  aughan  has  always  called  the  antibody  in  the  serum  con¬ 
cerned  in  the  mechanism  of  anaphylaxis  a  “  ferment  ” ;  like¬ 
wise  Abderhalden  and  Jobling  and  Petersen  have  used  this 
term.  As  far  as  I  know,  these  observers  have  not  clearly 
defined  the  meaning  of  the  term  “  ferment  ” ;  nor  have  they 
established  its  relation  or  lack  of  relation  to  the  amboceptors 
of  Ehrlich  or  sensitizers  of  Bordet;  apparently  they  regard 
the  “  ferment  ”  as  a  proteolytic  enzyme  or  protease.  This  con¬ 
ception  of  the  enzyme  nature  of  the  “  ferment  ”  would  corre¬ 
spond  somewhat  with  the  non-specific  alexin  of  Bordet,  or 
Ehrlich’s  complement,  and  fail  to  harmonize  with  the  specific 
nature  of  anaphylaxis.  Otherwise  it  is  necessary  to  believe 
that  the  entrance  of  a  foreign  protein  calls  forth  the  production 
of  a  specific  proteolytic  enzyme  or  ferment  capable  in  itself  of 
attacking  and  disrupting  a  protein  matrix,  and,  as  stated  above, 
to  place  the  mechanism  of  anaphylaxis  out  of  the  realm  of 
amboceptors  and  complements  according  to  the  theories  of 
Ehrlich  and  Bordet. 

The  trend  of  more  recent  work  in  the  mechanism  of  anaphy¬ 
laxis  by  Jobling  and  Petersen  15  is  in  this  direction.  These 
investigators  have  produced  a  protein  poison  in  vitro  by 
chemical  methods  in  such  manner  as  apparently  to  rule  out  the 
influence  of  the  thermolabile  and  easily  destroyed  complement 
oi  alexin.  According  to  their  views,  serum  complement  and 
normal  proteolytic  ferments  are  not  identical  and,  whereas  the 
former  may  be  inactivated  by  heating  at  56°  C.  for  half  an 
hour,  the  latter  are  more  resistant,  the  increased  digestive 
power  observed  following  the  addition  of  serum  complement 
to  inactivated  pregnancy  serum  being  ascribed  to  the  amounts 
of  non-specific  protease  thereby  added. 

It  is  clear,  therefore,  that  in  the  humoral  or  chemical  theory 
of  anaphylaxis  the  true  nature  of  the  antibody  is  unknown  and 
in  dispute;  Friedberger  16  was  among  the  first  to  maintain  that 
the  antibody  is  identical  with  precipitin.  More  recently,  Lake, 
Osborne  and  Wells,11  Doerr  and  particularly  Weil,18  the  last 
being  an  ardent  advocate  of  the  cellular  theory  of  anaphylaxis, 
are  inclined  to  the  same  view  without,  however,  offering  a  clear 
explanation  of  its  action  in  vivo  in  the  mechanism  of  anaphy¬ 
laxis.  While  the  role  of  precipitins  themselves  appears  to  have 
been  excluded  as  directly  participating  in  the  production  of 
anaphylactic  shock,  recent  experiments  by  Zinsser  19  and  others 
would  tend  to  show  that  a  precipitin  possesses  the  nature  of  a 
protein  sensitizer  or  antibody  that  sensitizes  or  prepares  the 
protein  antigen  for  lysis  or  destruction. 
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As  previously  stated,  the  chemical  and  cellular  theories  of 
anaphylaxis  agree  that  the  anaphylactogen  is  always  a  protein. 

In  the  cellular  theory  the  anaphylactogen  is  regarded  as  spe¬ 
cific,  and  this  is  in  accord  with  accepted  facts  regarding  the 
high  specificity  of  the  anaphylactic  reaction ;  in  the  chemical 
theory,  however,  there  is  no  agreement,  some  maintaining  that 
the  anaphvlatoxin  is  derived  from  the  foreign  poison  or  ana¬ 
phylactogen,  and  others  that  it  is  derived  from  the  protein  of 
the  patient’s  own  serum. 

The  view  first  held  in  the  chemical  theory  is  that  in  the  ana¬ 
phylactic  reaction  the  antibody  acts  upon  its  protein  antigen  in 
a  specific  manner  and  produces  in  the  reaction  the  protein 
poison  or  anaphylatoxin  responsible  for  the  lesions  and  symp¬ 
toms  of  the  anaphylactic  reaction.  For  example,  during  an 
infection  with  the  spiroeheta  pallida,  an  antibody  is  produced 
which,  acting  upon  an  emulsion  of  dead  spirochetes  (luetin) 
injected  into  the  skin,  splits  the  protein  of  these  parasites  in  a 
specific  manner  with  the  production  of  a  poison  responsible 
for  the  local  reaction  of  erythema  and  infiltration. 

An  anaphylactic  reaction  of  this  kind,  a  cellular  or  formed 
antigen  being  employed,  is  regarded  as  being  divided  into  two 
phases.  As  compact  structures,  cells  cannot  enter  into  direct 
chemical  relations  with  the  fixed  tissue  cells  until  they  have 
been  resolved  or  disintegrated  into  simpler  constituents  by 
ferments  or  antibodies  in  the  body  fluids.  This  is  followed 
by  the  second  phase,  or  the  interaction  of  the  anaphylactic 
antibody  and  the  dissolved  antigen.  Anaphylactic  reactions 
with  such  formed  elements  as  erythrocytes  and  bacteria  may 
occulr ;  usually  it  is  more  difficult  to  sensitize  the  body  cells 
wflffi  these  antigens  than  when  dissolved  proteins,  as  in  blood 
serum,  are  employed. 

The  experiments  of  Keysser  and  Wassermann,  Bordet, 
Jobling  and  Petersen,22  Plaut,23  Peiper,24  Friedemann  and 
Schonfeld,25  Bronfenbrenner,26  and  others,  tend  to  show  that 
the  mechanism  is  not  quite  so  simple  and  direct,  and  that  a 
protein  poison  may  be  produced  in  the  absence  of  the  specific 
antigen.  They  have  demonstrated  by  experiments  in  vitro 
that  such  inert  substances  as  kaolin,  barium  sulphate,  agar  or 
indifferent  bacteria  or  precipitates  may  replace  the  antigen  in 
the  production  of  a  protein  poison.  Since  the  presence  of  pro¬ 
tein  substances  could  be  excluded,  as  with  such  inorganic  sub¬ 
stances  as  kaolin  and  barium  sulphate,  the  conclusion  was 
naturally  drawn  that  the  matrix  of  the  poison  was  not  the 
antigen  or  substrate,  but  the  constituents  of  the  serum  itself. 
Jobling  and  Petersen  advanced  the  theory  that  the  proteolytic 
ferment  was  held  in  check  by  antiferments  (largely  the  unsatu¬ 
rated  fatty  acids  in  serum),  and  that  these  substances,  as 
kaolin  or  barium  sulphate,  absorb  the  antiferments  and 
thereby  release  the  proteolytic  ferments  which  proceed  to  digest 
the  protein  of  the  serum.  For  this  reason  these  investigators 
have  applied  the  name  “  serotoxin  ”  to  the  protein  poison  as 
indicating  its  source. 

Applying  these  observations  and  views  to  the  subject  undei 
discussion,  it  would  appear  necessary  to  infer  that  the  antigen 
is  non-specific  and  acts  as  it  were  in  a  purely  mechanical  man¬ 
ner  ;  this  does  not  at  all  agree  with  the  great  mass  of  data  show¬ 


ing  the  highly  specific  nature  of  anaphylaxis.  In  tertian 
syphilis,  for  example,  the  reaction  in  the  skin  following  an 
injection  of  an  emulsion  of  dead  spirochetes  (luetin)  would  be 
due,  according  to  this  mechanism,  not  to  a  digestion  of  the  pro¬ 
tein  of  the  spirochetes  with  the  production  of  a  protein  poison, 
but  the  luetin  would  act  simply  as  a  local  absorbent  of  the  anti¬ 
ferment,  releasing  thereby  proteolytic  ferments  which  proceed 
to  digest  the  patient’s  own  serum  or  cellular  protein  m  loco 
with the  production  of  a  poison  responsible  for  the  reaction; 
and  if  this  were  true,  the  reaction  lacks  specificity. 

Bronfenbrenner  22  explains  the  specific  production  of  ana¬ 
phylatoxin  by  non-specific  ferments  or  antibodies  as  follows : 

Specific  antibodies  are  produced,  and  the  combining  of  these 
with  the  antigen  causes  a  falling  out  or  inactivation  of  the 
antiferments  of  the  serum  by  a  change  in  colloidal  conditions 
resulting  in  the  release  of  normal  or  non-specific  proteolytic 
ferments  which  disrupt  or  digest  the  protein  of  the  serum.  In 
other  words  specific  antibodies  are  produced,  but  instead  of 
these  digesting  the  protein  of  the  antigen  or  of  the  serum 
directly,  they  act  by  uniting  with  the  antigen,  and  this  union 
results  in  the  removal  of  anti-enzyme,  thereby  releasing  or 
rendering  active  the  normal  and  non-specific  enzymes  of  the 
serum  which  produce  a  protein  poison  or  anaphylatoxin,  by 
digesting  the  protein  of  the  serum. 

Whether  or  not  the  results  of  a  study  of  the  mechanism  of 
Abderhalden’s  reaction — which  in  the  final  analysis  is  nothing 
more  than  a  popularized  method  of  studying  protein  digestion 
in  a  manner  pregnant  with  opportunities  for  error— can  be 
applied  to  unfolding  the  mechanism  of  anaphylaxis  is  uncer¬ 
tain  ;  but  it  is  certain  that  an  explanation  of  the  mechanism  of 
either  the  local  skin  or  general  anaphylactic  reaction  must 
satisfactorily  explain  the  high  and  uniform  specificity  of  these 
reactions  before  it  is  acceptable. 

The  above-mentioned  experiments,  which  have  been  largely 
conducted  in  vitro ,  are  not  without  definite  value  and,  as  I  shall 
point  out  later,  have  a  greater  bearing  upon  the  mechanism 
of  the  pseudo  than  upon  the  true  anaphylactic  reaction  and 
the  phenomena  of  local  inflammation  in  general. 

Up  to  this  point  our  discussion  has  been  confined  to  present- 
day  conceptions  of  the  nature  of  the  protein  matrix,  the 
mechanism  of  action  of  the  antibody  or  ferment  according  to 
the  clinical  theory,  and  the  effects  of  the  protein  poison  on 
body  cells  in  anaphylactic  phenomena. 

No  discussion  is  complete,  however,  without  particular  ref¬ 
erence  to  that  peculiar  change  on  the  part  of  the  cells,  probably 
involving  the  colloidal  chemistry  of  the  cells  themselves,  which 
exerts  so  important  a  role  in  anaphylaxis,  and  particularly  in 
the  local  reaction.  This  altered  reactivity  of  the  cells,  or  their 
unusual  and  exaggerated  susceptibility  to  the  effects  of  the 
products  of  digestion  of  foreign  proteins,  was  early  empha¬ 
sized  by  von  Pirquet,  by  Rosenau  and  Anderson,  and  by  other 
pioneers  in  this  field ;  and  on  account  of  the  importance  of  this 
phase  the  former  proposed  the  term  “  allergy ,”  meaning 
“  altered  reactivity,”  as  describing  the  phenomena  more  con¬ 
cisely  than  Richet’s  term  “  anaphylaxis,”  meaning  “  without 
protection.”  The  term  “  allergy  ”  is  in  our  opinion  more 
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appropriate,  as  it  emphasizes  the  important  hypersensitiveness 
or  altered  reactivity  of  the  cells,  regardless  of  any  theories  we 
may  entertain  as  to  the  manner  in  which  this  change  is  brought 
about  or  manifested. 

Definite  information  on  the  nature  of  this  peculiar  cellular 
change  is  lacking.  When  one  bears  in  mind  the  intense  local, 
focal  and  general  reaction  in  tuberculosis  that  may  follow  the 
injection  of  a  minute  amount  of  tuberculin,  or  the  minute 
amount  of  protein  that  suffices  to  induce  the  anaphylactic 
reaction  in  the  classical  experiment  with  horse-serum  and 
guinea-pigs,  conditions  in  which  the  amount  of  protein  poison 
produced  must  be  very  slight  indeed  for  physical  reasons  alone, 
the  supposition  is  forced  upon  one  that  some  change  rendering 
the  cells  highly  susceptible  to  the  anaphylactic  poison  is  of 
fundamental  importance  in  anaphylactic  reactions. 

Investigators  have  attempted  to  explain  this  peculiar  hyper¬ 
activity  of  the  body  cells  on  the  basis  that  the  reaction  is  a 
cellular  one,  that  is,  that  the  antibody  is  within  the  cell  and 
that,  the  antigen-antibody  reaction  occurs  in  this  position 
rather  than  in  the  blood-stream  by  means  of  free  or  circulating 
antibody  and  antigen.  According  to  the  “  cellular  theory,”  it 
the  serum  of  an'  immunized  animal  containing  the  anaphy¬ 
lactic  antibody  is  injected  into  a  normal  animal  (passive  ana- 
phylaxis)  and  is  followed  by  an  injection  of  the  antigen,  an 
anaphylactic  reaction  cannot  occur  before  the  elapse  of  suffi¬ 
cient  time  for  the  antibody  to  become  anchored  to  cells.  The 
“  humoral  theory,”  on  the  other  hand,  assumes  that  the  antigen 
meets  the  antibody  in  the  blood-stream  and  explains  the  time 
required  between  the  injection  of  immune  serum  and  antigen 
in  passive  anaphylaxis  as  due  to  a  failure  of  rapid  union 
between  antigen  and  antibody,  unless  quantitative  relations 
between  the  two  are  accidentally  correct. 

Ihe  early  theory  of  k  riedberger,’b  explaining  anaphylaxis 
on  the  basis  of  “  sessile  receptors  ”;  the  experiments  of  Fried- 
berger  and  Girgolaff,  who  passively  sensitized  normal  animals 
by  transplanting  the  thoroughly  washed  organs  of  a  sensitized 
animal ;  the  transfusion  experiments  of  Pearce  and  Eisenbrey,29 
who  transferred  the  blood  of  a  sensitized  animal  to  a  normal 
animal,  and  the  blood  of  a  normal  animal  to  a  sensitized  one, 
finding  that  the  latter,  but  not  the  former,  reacted  when  the 
antigen  was  injected  as  soon  as  the  transfusions  were  com¬ 
pleted;  the  work  of  Coca,30  who  found  that  sensitized  guinea- 
pigs  would  still  react  after  being  thoroughly  bled  and  perfused 
with  salt  solution;  the  investigations  of  Schultz,31  Dale,32  and 
particularly  of  Weil,33  showing  that  the  excised  and  washed 
muscles  of  sensitized  animals  would  react  in  vitro  in  a  bath 
of  Ringer’s  solution  when  the  antigen  was  added,  support  most 
strongly  the  cellular  theory  of  anaphylaxis  as  emphasized  also 
in  the  work  and  recent  communications  of  Doerr.34 
In  the  opinion  of  Weil,  Doerr,  Bayliss,  Coca  and  others,  the 
cellular  theory  is  the  only  tenable  one  to-day.  According 
to  this  theory  of  anaphylaxis,  the  antibody  is  in  or  on  the 
body  tells,  upon  union  with  the  antigen,  the  cells  undergo  a 
physical  shock  which  has  been  likened  to  an  electrical  shock, 
and  this  constitutes  the  basis  of  the  anaphylactic  reaction 
without  the  formation  of  any  intermediate  or  chemical  poison. 


167 


As  emphasized  by  Weil,38  there  is  no  direct  evidence  of  the 
production  of  a  chemical  poison  or  anaphylatoxin  during  or 
after  an  anaphylactic  reaction  in  the  living  animal.  This 
poison  has  not  been  satisfactorily  demonstrated  in  the  blood 
and  in  animals  recovering  from  a  general  anaphylactic  reaction, 
the  phenomena  being  more  suggestive  of  a  transitory  “  shock  ” 
than  of  an  intoxication  with  a  chemical  poison. 

On  the  other  hand,  the  mass  of  experimental  evidence  indi¬ 
cating  that  the  anaphylactic  reaction  is  not  purely  cellular, 
but  at  least  in  part  an  intravascular  reaction,  is  too  strong  to 
be  discarded.  As  pointed  out  by  Zinsser  and  Young-,35  the 
necessary  time  usually  required  in  passive  anaphylaxis  between 
the  injection  of  immune  serum  and  antigen  may  be  due  to 
slow  union  between  antigen  and  antibody  in  the  blood-stream, 
on  the  basis  that  the  anaphylactic  reaction  involves  the  inter¬ 
action  of  colloids  and  that  a  protective  colloid  is  responsible 
for  the  slow  union  of  antigen  and  antibody,  unless  its  influence 
is  obviated  by  exact  quantitative  proportions  between  antigen 
and  antibody,  which  under  experimental  conditions  may  be 
secured  in  a  more  or  less  accidental  manner. 

As  antibodies  are  produced  by  the  body  cells,  it  is  reasonable 
to  believe  that  they  are  present  in  the  protoplasm  of  the  cells, 
and  even  after  thorough  washing  of  the  tissues  are  capable  of 
union  with  their  antigen.  It  is  entirely  likely  that  these 
attached  or  sessile  antibodies  are  chiefly  concerned  in  the  phe¬ 
nomena  of  anaphylaxis,  hut  I  cannot  subscribe  entirely  to  the 
cellular  theory,  because  of  the  mass  of  experimental  data  bear¬ 
ing  on  the  production  of  the  protein  poison,  particularly  in 
vitro,  by  the  free  antibodies  in  an  immune  serum.  The  reac¬ 
tions  in  vivo  of  hemolysis  and  bacteriolysis,  which  are  lytic 
processes,  apparently  similar  to  those  concerned  in  anaphy¬ 
lactic  reactions,  are  probably  intravascular  processes ;  it  is  also 
likely  that  in  anaphylaxis  to  formed  antigens  the  first  phase  of 
the  reaction,  that  is,  the  disruption  of  the  antigenic  cell,  is 
intravascular,  showing  that  lytic  reactions  entirely  analogous 
to  our  conception  of  the  mechanism  of  the  production  of  the 
protein  poison  in  anaphylactic  reactions  may  occur  in  the  blood 
serum.  For  these  reasons  alone  I  cannot  exclude  the  free  anti¬ 
bodies  in  the  blood  from  playing  some  role  in  the  phenomena 
of  anaphylaxis. 

The  extreme  sensitiveness  of  the  body  cells  in  anaphylaxis 
to  the  protein  suggests  to  me  that  the  cells  acquire  the  property 
of  union  with  .the  protein  poison  to  an  extreme  degree,  as  if 
they  were  furnished,  as  a  result  of  the  initial  dose  of  foreign 
protein,  with  an  increased  number  of  specific  and  sessile 
recejjtors  for  the  protein  poison.  In  other  words,  while  the 
protein  poison  may  be  produced  in  the  cells  by  sessile  receptors, 
or  in  the  blood-stream  by  free  receptors,  anaphylaxis  itself, 
that  is,  the  hypersensitiveness  of  the  cells  is  due  to  the  increased 
binding  power  of  the  cells  for  the  protein  poison.  In  our 
opinion  this  in  part  explains  true  allergy,  that  is,  the  effects 
of  local  or  general  sensitization  (production  in  the  protoplasm 
of  the  cells  of  increased  receptors  for  the  protein  poison)  and 
the  immediate  well-marked  or  even  violent  effects  following  the 
production  of  what  must  be  very  minute  amounts  of  protein 
poison,  as  in  the  cutaneous  tuberculin  reaction,  or  in  the 
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classical  horse-serum  reaction  in  guinea-pigs  following  the 
intravenous  injection  of  the  intoxicating  or  second  dose  of  pro¬ 
tein  in  very  minute  or  infinitesimal  dosage. 

Personally  I  should  be  more  prepared  to  understand  and 
accept  the  cellular  theory  in  the  strictest  sense  in  the  mechan¬ 
ism  of  anaphylaxis,  were  my  studies  confined  entirely  to  gen¬ 
eral  anaphylactic  shock;  in  the  local  reaction,  however  the 
slowly  spreading  character  of  the  lesion,  the  erythema  edema 
and  eosinophilic  infiltration  strongly  suggest  that  a  diffusible 
irritant  has  been  produced  similar,  in  some  respects  at  least, 

to  that  which  can  be  produced  in  vitro. 

4s  far  as  I  am  aware,  the  skin  or  local  anaphylactic  reaction 
has  not  been  explained  on  the  basis  of  the  cellular  theory  alone 
in  its  strictest  sense.  These  reactions  have  many  of  the  features 
of  an  inflammatory  reaction,  of  which  ^  vascular  changes 
(hyperemia)  and  edema  are  prominent  features.  Intracu- 
taneous  reactions  are  likely  to  persist  for  several  days ;  likewise 
the  cutaneous  tuberculin  reaction,  although  the  cutaneous 
reaction  to  pollen  and  serum  may  reach  its  height  within  ha 
an  hour  and  disappear  within  a  few  hours.  May  these  inflam¬ 
matory-like  changes  be  ascribed  to  a  temporary  and  physica 
chock  of  the  endothelium  of  vessels  in  the  skin,  followed  by 
stasis  and  exudation,  and  of  the  connective-tissue  cells  at  the 
site  of  injection?  As  previously  stated,  I  believe  that  the  cel  s 
play  the  major  role  in  anaphylaxis,  in  that  the  formation  ot  a 
diffusible  protein  poison  occurs  largely  in  or  on  the  cells  iv 
reason  of  the  fact  that  the  antibodies  are  largely  situated  m 
the  cells  and  that  the  cells  bear  the  brunt  of  the  change  and 
undergo  shock  by  reason  of  the  poison  being  produced  in  them, 
but  I  also  believe  that  a  poison  is  produced  which  may.  escape 
detection  by  high  dilution  in  the  body  fluids  in  the  general 
reaction,  but  which  appears  in  the  local  reaction  as  a  diffusible 
irritant,  producing  the  phenomena  of  acute  congestion,  edema 
and  leucocytic  infiltration  (particularly  of  eosinophiles) . 

It  is  my  opinion  that  the  source  of  the  protein  poison  in  true 
anaphylaxis  is  always  that  which  has  been  injected  and  for 
which  specific  antibodies  are  present  mainly  in  the  cells. 

I  regard  cutaneous  anaphylaxis  as  due  to  an  interaction 
between  true  or  specific  antigen  and  its  specific  antibody  with 
the  production  of  a  diffusible  irritant  capable  of  exciting 
inflammation  ;  that  this  union  of  antigen  and  antibody  occurs 
principally  within  the  cells,  and  that  the  cells  suffer  largely 
by  reason  of  this  interaction  and  formation  of  irritant  within 

them. 

An  adequate  explanation  of  those  apparently  anaphylactic 
reactions  to  drugs  has  not  been  made.  It  is  generally  held  that 
the  drug  alters  a  body  protein  with  the  formation  of  a  new 
protein  compound  capable  of  sensitizing  and  producing  ana¬ 
phylaxis.  Recently  my  colleague,  Dr.  Fred  Boerner,  who  is 
hypersensitive  to  quinine  and  suffers  considerably  with  cuta¬ 
neous  manifestations,  if  even  minute  doses  are  swallowed,  has 
shown  me  a  marked  reaction  of  edema  and  erythema  m  Ins  skm 
following  in  a  few  minutes  the  application  of  powdered  quinine 
sulphate  or  a  solution  of  the  bisulphate  to  an  abrasion.  He  has 
shown  that  this  reaction  is  apparently  specific,  inasmuch  as  it 
does  not  occur  among  persons  not  hypersensitive  to  quinine, 


and  a  similar  reaction  occurred  in  the  skin  of  a  second  person 
known  to  be  hypersensitive.  The  occurrence  of  these  reactions 
within  a  few  minutes  after  the  application  of  quinine  renders 
the  theory  of  the  formation  and  activity  of  a  new  protein  com¬ 
pound  doubtful. 

Mechanism  of  Non-Specific  Protein  and  Traumatic 

Skin  Reactions. 

It  appears  well  established  that  the  blood-serum,  leucocytes 
and  the  fixed  cells  of  various  tissues  of  the  body  contain  pro¬ 
teolytic  ferments  capable  of  digesting  various  protein  sub¬ 
stances  in  vitro.  The  digestive  activity  of  these  ferments  can 
be  studied  and  determined  only  by  very  delicate  methods,  and 
are  apparently  non-specific  in  character.  In  vitio  ley 
apparently  are  capable  of  producing  toxic  substances  which 
mav  be  regarded  as  protein  derivatives.  These  proteolytic  fer¬ 
ments  may  be  responsible  for  local  inflammatory  phenomena, 
and  in  an  attempt  to  correlate  these  results  with  the  mechanism 
of  the  non-specific  and  purely  inflammatory  reaction  which 
mav  be  the  sole  reaction  in  the  skin  and  lead  to  misinter¬ 
pretation  and  error,  or  occur  coincidently  with  the  true  ana¬ 
phylactic  reaction,  the  following  explanations  have  been 

offered:  .  ,.  » 

1  An  irritant  is  produced  through  the  interaction  of  gen¬ 
eral  proteolytic  ferments  and  various  proteins  injected,  as 
those  contained  in  broth,  agar  or  ascitic  fluid.  This  irritant 
or  chemical  poison  is  responsible  for  the  lesion. 

2.  Trauma  caused  by  the  needle,  or  trauma  plus  injury  to 
the  cells  due  to  the  presence  of  a  preservative  as  phenol  oi 
tricresol,  or  a  preformed  toxin  (as  the  diphtheria  toxin  used 
in  the  Schick  test),  or  a  bacterial  protein  of  an  irritant  nature, 
mav  destroy  a  sufficient  number  of  cells  to  release  their  pro¬ 
teolytic  ferments  which  proceed  with  a  process  of  digestion ;  or 
the  injection  mass  and  dead  cells  mechanically  absorb  the  anti- 
ferment  and  thereby  activate  the  ferments  which  produce  from 
the  injected  protein,  or  that  of  the  dead  cells  and  patient  s  own 
serum,  sufficient  proteotoxin  to  bring  about  an  inflammatory 

reaction.  . 

The  injection  into  the  skin  of  a  foreign  protein  (the  ana- 

phylactogen)  as  that  protein  present  in  sterile  bouillon  or.  or 
example,"  the  protein  of  bouillon,  agar  and  spirochetes  as  pres¬ 
ent  in  luetin,  increases  the  production  of  protein  poison  y 
more  active  release  of  proteolytic  ferments  through  removal  ot 
the  antiferments  by  absorption  or  in  some  other  way,  followed 
by  digestion  of  the  injected  protein  and  the  protein  ot  the 

patient’s  devitalized  cells  and  serum. 

This  protein  poison  or  proteotoxin  is  an  irritant  and  exc-i  es 
inflammation  of  varying  degrees  of  severity.  In  this  manner 
we  have  a  ready  explanation  for  those  pseudo-reactions  fo  - 
lowing  the  intracutaneous  injection  of  sterile  broth,  as  toun 
by  Kolmer  and  Moshage/8  of  extracts  of  placental  cells  by 
Engelhorn  and  WintzJ  Falls  and  Bartlett, “  Kolmer  and  Wil¬ 
liams,41  of  agar  and  emulsions  of  normal  and  pathologic  skin 
by  Stokes,42  43  of  heated  diphtheria  toxin-broth  by  Zmgher, 
and  various  other  protein  substances  by  various  investigators. 
It  is  highly  probable  that  the  quantity  of  proteolytic  ter- 
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ments  in  the  cells  and  serum  of  different  persons  vary,  and  that 
the  quantity  of  ferments  in  the  cells  of  the  skin  of  the  same 
person  \aiies  in  different  areas  of  the  body ;  and  in  this  manner 
could  be  explained  the  varying  degrees  of  non-specific  or  purely 
inflammatory  reactions  in  the  same  person  in  different  parts  of 
the  body,  or  among  different  persons,  after  the  injection  of  the 
same  protein  in  the  same  dosage.  Dr.  Moshage  and  I  have 
found  that  the  skins  of  persons  convalescent  from  scarlet  fever 
and  measles  are  especially  prone  to  yield  these  non-specific 
reactions. 

Any  protein  substance,  if  injected  into  the  skin  in  suffi¬ 
ciently  laige  amount,  will  elicit  a  non-specific  or  inflammatory 
reaction.  For  this  reason  the  material  used  in  conducting- 
skin  tests  for  the  specific  anaphylactic  reaction  should  be  care° 
fully  prepared  and  administered  in  such  amount  as  will  not 
elicit  a  non-specific  reaction  among  a  large  number  of  controls; 
and  the  injection  of  a  control  fluid  is  always  advisable.  Cuta¬ 
neous  tests  are  much  less  likely  than  intracutaneous  tests  to 
yield  non-specific  reactions  of  sufficient  deg-ree  to  prove  dis¬ 
turbing  ;  they  are  less  delicate  tests  for  the  anaphylactic  state, 
but  also  less  open  to  error. 

The  Influence  of  Drugs  Upon  Skin  Reactions. 

Recently  Sherrick  has  reported  that  normal  persons  under 
the  influence  of  iodides  would  yield  positive  reactions  to  the 
intracutaneous  injection  of  luetin.  Broadwell,  Matsunami  and 
I  u  ere  able  to  confirm  these  observations,  in  that  a  normal 
person  who  had  reacted  negatively  to  luetin  in  the  preliminary 
test  would  frequently  react  to  a  well-marked  degree  when  the 
test  was  applied  after  the  administration  of  potassium  iodide. 
We  also  observed  similar  results  among  rabbits  and  guinea- 
pigs. 

Duiing  the  past  year  these  studies  have  been  continued  with 
the  cooperation  of  Dr.  Immerman,  Dr.  Matsunami  and  Dr. 
Montgomery,  various  iodides, 'bromides,  chlorides  and  anes¬ 
thetics  and  two  intracutaneous  tests,  namely,  the  luetin  test 
and  one  with  an  emulsion  of  B.  prodigiosus  being  employed. 
Both  tests  were  made  beforehand  upon  Wassermann-negative 
persons,  and  repeated  after  the  administration  of  from  90  to 
110  gr.  of  the  drugs,  or  after  operation  under  ether  or  nitrous 
oxide.  Iodides  and  bromides  were  found  to  exert  a  consider¬ 
able  influence,  whereas  the  influence  of  chlorides  was  much 
less  in  evidence,  and  ether  and  nitrous  oxide  were  without 
demonstrable  effect. 

According  to  Jobling  and  Petersen,  the  antiferment  of  the 
serum  is  of  the  nature  of  unsaturated  fatty  acids,  and  these 
may  be  removed  by  the  halogens  and  the  ferments  thereby 
released  or  rendered  active.  The  influence  of  these  drugs  upon 
skin  tests  may,  therefore,  be  explained  upon  this  basis.  We 
are  of  the  opinion  that  they  do  not  influence  the  mechanism  of 
true  anaphylactic  reaction,  but  only  the  non-specific  or  simple 
inflammatory  portion  of  a  skin  reaction  by  facilitating  the 
release  of  non-specific  ferments.  This  opinion  is  based  upon 
the  observation  that  the  influence  of  these  drugs  upon  skin 
reactions  has  been  observed  in  persons  who  were  not  anapliv- 
lactic  to  the  protein ;  that  much  less  influence  was  observed 


upon  true  anaphylactic  reactions  to  the  cutaneous  application 
of  tuberculin,  and  that  the  greater  the  amount  of  bacterial 

protein  or  culture  medium  constituents  injected  the  severer 
the  reaction. 

Since  the  non-specific  element  may  always  play  a  part  in 
skin  reactions  following  intradermal  injections,  it  is  well  for 
physicians  to  bear  in  mind  that  these  drugs  may  so  favor  the 
non-specific  reaction  as  to  present  evidences  of  a  violent  reac¬ 
tion  which  may  be  interpreted  as  anaphylactic. 

The  Clinical  Significance  of  Anaphylactic  Skin 

Reactions. 

1.  As  Indices  of  Hypersusceptibility  and  Infection. _ The 

clinical  significance  of  a  true  anaphylactic  skin  reaction  to  a 
certain  protein,  aside  from  establishing  the  fact  that  a  person 
is  hypersensitive  to  that  protein,  depends  upon  what  harm  may 
be  done  with  the  enteral  or  parenteral  introduction  of  the  pro¬ 
tein.  It  is  not  my  purpose  to  review  in  detail  the  many 
clinical  conditions  which  appear  to  be  due  to  a  state  of  ana- 
phi  laxis,  this  phase  of  the  subject  has  been  recently  covered  in 
a  through  and  excellent  manner  by  Longcope.52  Here  it  may 
be  recalled  that  examples  of  apparently  true  spontaneous  hyper- 
semitiveness  to  various  foreign  proteins  are  not  uncommon 
and,  indeed,  the  trend  of  recent  investigations  is  always  widen¬ 
ing  this  field  and  establishing  hypersensitiveness  as  a  probable 
basis  for  many  diseases  with  symptoms  referable  to  the  respira¬ 
tory  tract,  gastro-intestinal  tract,  and  the  skin.  In  the  minds 
°f  .  not  a  Lw  physicians  the  term  “  anaphylaxis  ”  means  a 
brief  and  stormy  general  reaction  following  the  administration 
of  diphtheritic  antitoxic  horse-serum,  a  reaction  occupying,  as 
it  were,  a  distinct  and  isolated  place  in  the  field  of  immunity, 
whereas  this  is  but  one  manifestation  of  a  process  which  bids 
fail  to  become  established  as  the  basis  of  many  and  diverse 
clinical  conditions,  as,  for  example,  hay  fever,  ivy  poisoning 
and  similar  toxic  dermatoses,  bronchial  asthma,  serum  sick¬ 
ness  and  that  wide  field  of  various  food  idiosyncrasies  due  to 
the  ingestion  of  eggs,  milk  and  various  meats  as  studied  by 
SchlossJ  Lesne  and  Richet,54  Talbot,55  Smith,56  Strickler,57 
Blackfan,58  and  others.  I  have  been  particularly  interested  in 
the  investigations  conducted  in  my  laboratory  by  Strickler, 
which  show  the  very  important  relation  of  hypersensitiveness 
to  various  vegetable  and  animal  proteins  to  eczema  and  other 
skin  diseases. 

Further  researches  will  show  us  what  harm  may  be  done  by 
the  anaphylactic  poison;  at  present  we  know  that  grave  symp¬ 
toms  and  even  death  may  result  from  the  parenteral  injection 
of  a  serum  to  which  a  person  is  highly  susceptible;  Longcope 
and  his  co-workers  have  shown  that  the  poison  may  produce 
slow  but  definite  degenerative  lesions  in  the  kidneys ;  the  inges¬ 
tion  of  eggs  or  other  food  by  a  person  hypersusceptible  to  their 
protein  is  known  to  produce  symptoms  and  skin  manifestations 
which  disappear  or  are  ameliorated  upon  the  permanent  with¬ 
drawal  from  the  diet  of  such  foods.  In  other  words,  evidence 
is  accumulating  to  show  that  hypersensitiveness  plays  an  active 
role  in  the  etiology  of  many  diseases,  and  in  the  detection  of 
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these  skin  reactions  are  proving  of  great  value  and  indeed 
mav  prove  the  only  means  of  specific  diagnosis. 

Is  is  well  known,  anaphylactic  skin  reactions  may  be  elicited 
in  various  bacterial  and  protozoan  diseases  with  aBaphylacto- 
cens  prepared  from  the  protein  of  the  respective  ^croparasites 
particularly  in  tuberculosis,  glanders,  typhoid  fever  and 
syphilis  Well-marked  and  specific  reactions  have  also  been 
foundby  Amberg  -  and  by  Ivolmer  and  Strickler  m  ring-worm 
and  favus,  and  isolated  reports  show  that  they  may  be  elicit 
in  various  other  diseases  with  proper  preparations. 

In  these  conditions,  however,  the  skm  reactions  are  not 
always  elicited,  and  especially  during  the  early  and  acute 
stages.  An  interval  of  time  is  required  for  the  purpose  of 
situation,  and  during  the  acute  stages  antigen  and  antibody 
may  both  be  present  in  the  cells  and  body  fluids,  as  shown  by 
■^eil 40  and  Denzer,81  with  continual  interaction  expressed  m 
the  symptom-complex  of  the  infection,  and  thereby  giving  no 
response  when  the  protein  is  applied  or  injected  into  the  ski  . 
Furthermore,  the  chemical  nature  of  the  protein  of  our  ana- 
phy  lactogen  may  have  been  altered  in  the  course  of  preparation 
to  a  sufficient  extent  to  fail  to  elicit  an  anaphylactic  reaction 
These  and  other  factors  not  understood  dimimsh  the  practi^ 
value  of  a  skin  test.  At  present,  however,  it  may  be  stated  that 
they  possess  a  diagnostic  value  which  is  particularly  high  in 
chronic  infections,  and  that  no  other  satisfactory  clinical  oi 
laboratory  test  for  the  state  of  anaphylaxis  to  a  particular  p 
tein  and  for  the  anaphylactic  antibody  has  been  discovered, 
except  that  by  which  the  protein  is  actually  brought  into  rela¬ 
tion  with  the  body  cells,  as  in  the  parenteral  introduction  of  the 
protein.  Of  great  interest  in  this  connection  is  the  relation  of 
the  intensity  of  the  anaphylactic  skin  reaction  to  the  exten  o 
the  infection.  Krause  68  has  recently  studied  m  a  thoroug 
and  excellent  manner  the  tuberculin  skm-reaction  m  relatio 
to  experimental  tuberculosis,  finding  that  cutaneous  hype 
sensitiveness  to  tuberculo-protein  is  inaugurated  by  the  estab¬ 
lishment  of  infection  and  the  development  of  the  initial  focus, 
that  the  skin-reaction  increases  with  progressive  disease,  is 
diminished  with  healing  and  increased  by  reinfection. 

2.  As  Indices  of  Immunity. -Oi  further  importance  is  the 
question  of  the  clinical  significance  of  a  local  anaphylac  ic 
reaction  as  an  index  of  immunity,  that  is,  resistance  to  an 
infection  or  reinfection.  Is  the  anaphylactic  antibody  capable 
of  attacking  and  destroying  the  antigenic  protein  m  a  living 
state  ?  Are  protective  and  curative  antibodies  produced  by  the 
defensive  mechanism  of  the  body,  while  the  cells  are  being 
sensitized  and  the  anaphylactic  antibody  is  being  produced. 
In  other  words,  is  hypersensitiveness  to  be  regarded  as  an  index 

of  rGSlsi/3iHCG 

In  1798  Jenner  wrote :  “  It  is  remarkable  that  variolous 
matter,  when  the  system  is  disposed  to  reject  it,  should  excite 
inflammation  on  the  part  to  which  it  is  applied  more  speedily 
than  when  it  produces  the  small-pox.  Indeed,  it  becomes 
almost  a  criterion  by  which  we  can  determine  whether  the 
infection  will  be  received  or  not.”  In  other  words,  as  pre¬ 
viously  mentioned,  this  astute  observer  noted  that  a  person 
who  presented  within  a  few  days  at  the  site  of  vaccination  an 


-  efflorescence  of  palish  color  ”  was  probably  immune  to  small¬ 
pox  Force82  has  recently  drawn  attention  to  this  imme¬ 
diate”  reaction  to  inoculation  with  cow-pox  virus  as  an  evi¬ 
dence  of  resistance  or  immunity  to  cow-pox  and  small-pox,  anc 
my  own  experience  supports  his  conclusions.  Here,  mdee  ,  we 
have  evidence  at  hand  indicating  that  an  anaphylactic  state  is 
an  index  of  the  coincident  presence  of  antibodies  and  resistance. 

Investigations  bearing  upon  the  relation  of  anaphylaxis  to 
immunity  in  other  infections  have  not  generally  yielded  these 
results.  Rosenau  and  Anderson  83  sensitized  pigs  with  extract, 
of  B  typhosus  and  B.  coli,  and  found  that  animals  so  treated 
were  immune  to  amounts  of  the  respective  microorganisms 
fatal  to  normal  pigs;  Rorner8'  and  Sata,88  in  experiments 
among  cattle  with  B.  tuberculosis ,  reached  the  conclusion  that 
a  state  of  hypersensitiveness  meant  a  certain  degree  of  resis  - 
ance  while  Krause 66  and  Austrian 87  have  expressed  the  opinion 
based  upon  experiments,  that  sensitization  of  non-tuberculous 
animals  with  tubercle  protein  does  not  raise  their  resistance  to 
experimental  tuberculosis  infection  and  indeed  may  lower  it. 

More  recently  Gay  and  Force  88  have  greatly  renewed  interest 
in  this  subject  by  advocating  the  skin  test  as  a  means  ot  deter¬ 
mining  defensive  activity  following  typhoid  fever  or  active 
immunization  by  means  of  vaccines.  Their  first  work  was 
conducted  with  a  “  typhoidin  ”  prepared  in  the  same  manner 
as  Koch’s  old  tuberculin  by  cutaneous  inoculation.  Later, 
Gay  and  Claypole60  prepared  typhoidin  by  precipitating  tie 
solution  with  alcohol,  washing  the  precipitate  with  alcohol  and 
ether,  drying  in  a  vacuum  and  suspending  the  resulting  powder 
in  phenolized  normal  salt  solution,  which  was  injected  mtra- 
cutaneously  and  applied  cutaneously,  a  control  powder being 
prepared  from  broth  and  used  in  the  same  manner.  With  this 
skin  test.  Gay  and  his  associates  have  studied  the  relative  value 
of  various  vaccines  and  regard  the  anaphylactic  reaction  as 
indicative  of  a  state  of  immunity.  Nichols  70  has  questioned  t  ie 
value  of  the  anaphylactic  skin  test  as  an  index  of  immunity 
and  regards  the  typhoidin  reaction  as  indicating  nothing  more 
than  sensitization  to  typhoid  protein,  which  is  apparently  less 
lasting  and  less  specific  than  the  true  immunity  to  this  infec¬ 
tion.  He  bases  this  opinion  on  the  fact  that  m  lus  expe¬ 
rience  the  typhoidin  skin  test  gave  fewer  positive  reactions 
(75  per  cent)  than  were  generally  expected,  since  about 
90  per  cent  of  persons  who  have  had  typhoid  fever  are  immune 
for  many  years,  or  even  for  the  balance  of  life.  Furthermore, 
according  to  Nichols,  experience  has  shown  that  protection  to  - 
lowing  typhoid  fever  is  of  longer  duration  than  is  indicated 
by  the  typhoidin  test,  and  although  a  large  percentage  of  per¬ 
sons  who  have  had  typhoid  fever  or  have  been  immunized  with 
typhoid  vaccine  react  to  paratyphoidin,  recent  experiences  anc 
statistics,  particularly  in  Europe,  have  indicated  that  these 
persons  are  not  immune  to  paratyphoid  fever. 

My  own  experiments  in  this  field  have  been  largely  tes 
in  vitro  for  various  antibodies  as  agglutinins,  bacteriolysms  and 
'  complement-fixing  substances  in  the  fresh  sterile  blood  sera  oi 
persons  hypersensitive  to  various  proteins,  m  order  to  deter¬ 
mine  whether  or  not  the  state  of  hypersensitiveness  to  a  par¬ 
ticular  bacterial  protein  was  accompanied  by  demonstrable 
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amounts  of  these  antibodies.  I  am  well  aware  of  the  short¬ 
comings  of  such  tests  and  that  the  weight  of  opinion  minimizes 
their  value  as  an  index  of  actual  immunity.  As  previously 
mentioned,  Friedberger 16  was  among  the  first  to  maintain  the 
identity  of  precipitin  and  the  anaphylactic  antibody;  Doerr 
and  Russ”  independently  reached  the  same  conclusion,  and 
more  recently  Lake,  Osborne  and  Wells 11  and  Weil18  have 
brought  forward  a  considerable  amount  of  evidence  in  support 
of  the  view  that  precipitins  are  frequently  present  in  the  serum 
of  the  sensitized  animal. 

The  experiments  conducted  by  Mr.  Berge  and  the  author  12 
v  ith  reference  to  the  typhoidin  skin  reaction  showed  that  while 
the  bactericidal  power  of  human  serum  over  B.  typhosus  is 
increased  in  a  proportion  of  persons  following  typhoid  fever 
oi  active  immunization  with  a  vaccine,  there  is  no  direct  rela¬ 
tion  between  the  typhoidin  skin  reaction  and  the  results  of  bac¬ 
tericidal  tests  in  vitro.  Likewise,  no  definite  relation  was 
observed  between  the  presence  of  agglutinins  and  complement¬ 
fixing  antibodies  and  the  skin  reactions. 

A  similar  study  in  syphilis  by  Broadwell  and  the  author  73 
has  shown  that  in  human  syphilis  spirocheticidal  antibodies  for 
culture  pallida  are  practically  absent  from  the  sera  of  those 
persons  who  do  and  who  do  not  react  to  the  intracutaneous 
injection  of  luetin.  Likewise,  no  constant  relationship  was 
found  between  the  occurrence  of  cutaneous  hypersensitiveness 
to  luetin  and  the  presence  of  agglutinins  for  culture  pallida 
and  of  a  complement-fixing  antibody  with  an  antigen  of  luetin. 

Similar  studies  in  diphtheria  by  the  author 74  likewise  showed 
an  absence  of  any  relationship  between  cutaneous  hypersensi¬ 
tiveness  to  a  polyvalent  and  detoxized  emulsion  of  diphtheria 
bacilli  or  diphtherin,75  and  the  presence  of  such  antibodies  as 
antitoxin,  agglutinin,  bacteriolysin  and  complement-fixing 
substances  for  diphtheria  bacilli. 

Additional  studies  by  Harkins,  Matsunami  and  the  author,76 
?'long  smillar  Imes  in  canine  distemper,  have  shown  that  the 
sera  of  dogs  reacting  positively  to  the  intracutaneous  injection 
of  a  polyvalent  emulsion  of  B.  bronchisepticus 77  do  not  show 
the  presence  of  agglutinins,  bacteriolysins  and  complement- 
fixing  antibodies  for  this  bacillus  in  any  constant  relationship 
to  the  skin  reactions. 

In  a  strict  sense  the  question  whether  or  not  an  anaphylactic 
skm  reaction  may  be  taken  as  an  index  of  defensive  activity 
can  only  be  answered  on  the  basis  of  actual  protective  experi¬ 
ments.  Time  alone  will  tell  whether  or  not  the  person  pre¬ 
senting  a  positive  reaction  to  typhoidin  is  actual  immun'e  to 
typhoid  fever  as  claimed  by  Gay  and  his  associates.  Experi¬ 
ments  among  rabbits  with  cultures  of  Spiro chet a  pallida  by 
°guch.i,  consisting  in  the  immunization  of  the  animals  until 
they  reacted  to  the  intracutaneous  injection  of  luetin,  followed 
by  an  actual  test  of  their  immunity  to  living  virulent  spiro¬ 
chetes  by  inoculating  the  testicle,  have  given  Dr.  Noguchi  the 
impression  that  the  immunization  reduced  susceptibility  in 
some  rabbits,  whereas  it  had  no  effect  whatsoever  in  others, 
and  indeed  seemed  to  render  some  more  susceptible.  Further¬ 
more,  it  is  highly  probable  that  the  syphilitic  is  open  to 
reinfection  with  Spirocheta  pallida;  certainly  our  experiments 


failed  to  show  the  presence  of  appreciable  amounts  of  spiro¬ 
cheticidal  antibodies  in  the  sera  of  tertiary  syphilitics  reacting 
positively  or  negatively  to  the  intracutaneous  injection  of 
luetin,  and  it  is  highly  probable  that  the  luetin  reaction  does 
not  indicate  resistance  to  reinfection  or  the  “  lighting  up  ”  of 
a  present  infection. 

Furthermore,  I  have  seen  three  persons  presenting  perfectly 
typical  reactions  to  diphtherin  contract  diphtheria,  and  dogs 
that  have  reacted  to  bronchisepticin  have  contracted  canine 
distemper. 

The  sum  total  of  these  studies  indicates  that,  although  anti¬ 
bodies  that  may  be  regarded  as  possessing  protective  and  cura¬ 
tive  properties  toward  a  certain  protein  may  be  present  in  the 
body  fluids  of  persons  and  animals  hypersensitive  to  this  par¬ 
ticular  protein,  the  condition  of  hypersensitiveness  in  itself  is 
no  direct  evidence  of  their  presence  or  of  resistance  to  a  par¬ 
ticular  infection,  although  these  antibodies  are  most  likely  to 
be  present  m  the  body  fluids  of  those  persons  who  are  hyper¬ 
sensitive.  The  positive  anaphylactic  skin  test  is  therefore, 
evidence  of  infection  or  sensitization  to  a  particular  protein 
without  bearing  any  direct  relation  to  resistance  to  infection 
or  reinfection. 

The  clinical  significance  and  practical  value  of  skin  reactions 
are  largely  of  a  diagnostic  nature  for  the  detection  of  hyper- 
sensitiveness  to  a  protein  or  proteins  which  may,  when  intro¬ 
duced  into  the  organism,  produce  various  acute  or  chronic 
lesions  and  symptoms  of  disease. 

Clinical  Significance  of  the  Spurious  or  Non-Specific 
Protein  and  Traumatic  Skin  Reactions. 

At  the  present  time  the  chief  clinical  significance  of  the 
pseudo-anaphylactic  and  traumatic  skin  reactions  is  the  likeli¬ 
hood  of  mistaking  them  for  true  anaphylactic  reactions. 

The  Schick  toxin  reaction  for  immunity  in  diphtheria  is 
regarded  at  present  as  due  to  the  direct  irritant  action  of  diph¬ 
theria  toxin  upon  cells  at  the  site  of  injection;  if  antitoxin  is 
present  m  sufficient  amount  the  toxin  is  neutralized  and  the 
inflammatory  reaction  does  not  occur.  Trauma  alone,  the 
preservative,  the  interaction  between  protein  constituents  of 
the  broth  and  non-specific  ferments,  or  between  the  protein  of 
autolyzed  diphtheria  bacilli  and  specific  ferments,  may  induce 
a  pseudo-reaction  which  may  be  mistaken  for  the  true  reaction. 

It  is  probable  that  certain  conditions  accompanied  by  an 
increase  of  cells  and  their  destruction,  as  in  cancer  and  preg¬ 
nancy,  may  result  in  the  temporary  increase  of  non-specific 
proteolytic  ferments  in  body  fluids  and  cells,  and  increase  the 
tendency  for  the  production  of  pseudo-reactions  in  the  skin.  As 
previously  stated,  there  is  also  reason  to  believe  that  certain 
diseases  accompanied  by  skin  manifestations,  as  scarlet  fever 
and  other  exanthemata,  increase  the  tendency  to  skin  reactions. 

Summary. 

1.  Skin  reactions  may  be  (a)  true  or  specific  anaphylactic 
reactions;  (b)  pseudo-  or  non-specific  protein  reactions,  and 
(c)  traumatic  reactions. 
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2  A  non-specific  or  traumatic  skin  reaction  may  occur 
coincidently  with,  or  be  mistaken  for,  a  true  anaphylactic 

r^lntracutaneous  skin  tests  are  more  delicate  than  cutane¬ 
ous  tests,  but  also  more  likely  to  yield  the  non-specific  and 

traumatic  reactions.  . 

4  The  traumatic  and  non-specific  protein  skin  reactions 

may  be  caused  (a)  by  trauma  and  the  direct  injection  of  an 
irritant  used  as  a  preservative  for  the  material,  as  phenol,  or 
to  a  preformed  toxic  and  irritant  substance,  as  diphtheria 
toxin  in  the  Schick  test;  (b)  to  the  production  of  a  protein 
poison  of  irritant  qualities  by  the  action  of  non-specific  proteo¬ 
lytic  ferments  in  the  serum  or  derived  from  injured  cells,  upon 
the  protein  of  the  patient’s  serum,  devitalized  cells,  injected 

protein,  or  all  three.  .  .„ 

5.  The  true  anaphylactic  skin  reaction,  however,  is  a  specific 

process  due  to  the  interaction  of  specific  anaphylactic  antibody 
and  specific  anaphylactogen,  largely  within  or  upon  the  cells 
and  with  the  formation  of  a  diffusible  irritant  similar  to  that 
produced  in  the  non-specific  reaction,  capable  of  producing 
acute  hyperemia,  edema  and  leucocytic  infiltration  of  the  skin. 

6.  Certain  drugs,  as  potassium  iodide  and  potassium  bro¬ 
mide  increase  the  non-specific  reaction  by  facilitating  the 
activity  of  non-specific  proteolytic  ferments  and  the  production 
of  protein  poison,  through  the  removal  of  anti-ferment ;  these 
drugs  probably  have  no  direct  influence  upon  the  specific  ana¬ 
phylactic  reaction. 

7.  The  specific  anaphylactic  skin  reaction  is  acceptable  as  a 
delicate  index  of  hypersensitiveness  to  a  certain  foreign  protein 
or  proteins,  the  enteral  or  parenteral  administration  of  which 
may  be  expressed  by  various  lesions  and  symptoms  of  disease. 

8.  The  severity  of  a  true  anaphylactic  skin  reaction  appears 
to  be  an  index  of  the  degree  of  hypersensitiveness. 

9  A  state  of  cutaneous  anaphylaxis  to  a  particular  bacteria 
protein  is  not  of  itself  an  index  of  resistance  or  immunity  to 
the  living  microparasite,  although  immunity  principles  may  be 
coincidently  present  with  the  anaphylactic  body. 

10.  At  present  the  mam  clinical  significance  of  the.  non¬ 
specific  protein  skin  reaction  is  the  likelihood  of  mistaking  it 
for  a  true  anaphylactic  reaction. 
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DISCUSSION. 

Dk.  Kkause:  I  am  sure  that  we  all  feel  greatly  indebted  to  Dr. 
Kolmer  for  coming  here  to-night  and  giving  us  this  admirable 
summary  of  work  that  has  been  done  in  this  extremely  involved 
and  difficult  field  of  anaphylaxis. 

I  think  that  in  any  discussion  of  anaphylaxis  we  should  keep 
in  mind  that  no  one  has  yet  brought  forward  the  proof  that 
anaphylactic  shock  and  the  protein  intoxication  which  manifests 
itself  by  symptoms  that  we  generally  call  serum  sickness  are 
dependent  on  the  same  factors  as  the  inflammation  by  which 
cutaneous  hypersensitiveness  expresses  itself.  I ‘prefer  to  use 
the  term  anaphylaxis  or  anaphylactic  shock  to  indicate  the  first 
condition,  and  cutaneous  hypersensitiveness  for  the  latter;  and 
from  the  known  facts  at  hand  I  cannot  admit  that  the  two 
reactions  are  the  same,  though  in  his  paper  Dr.  Kolmer  stated  that 
it  is  generally  agreed  that  they  are  identical. 
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Anyone  who  works  in  tuberculosis  will  soon  learn  that  the  con¬ 
ditions  which  will  sensitize  an  animal  in  an  anaphylactic  sense 
will  not  necessarily  sensitize  its  skin,  and,  that  to  bring  about 
cutaneous  hypersensitiveness,  certain  very  definite  and  strict 
requirements  must  be  fulfilled.  It  is  the  easiest  thing  in  the 
world  to  sensitize  a  normal  animal  with  tuberculo-protem  so 
that  subsequent  intravenous  or  post-orbital  injections  of  the 
protein  will  produce  anaphylaxis.  But  an  animal  thus  treate 
will  not  acquire  skin  hypersensitiveness.  To  attain  this  the 
animal  must  have  a  focus  of  infection  (Romer,  Baldwin,  Ham¬ 
burger,  Krause).  In  no  other  way  than  by  the  introduction  of 
bacilli  and  the  consequent  production  of  foci  has  anybody  thus 
far  succeeded  in  sensitizing  an  animal’s  skin.  The  mere  par¬ 
enteral  injection  of  tuberculo-protein  in  any  form— soluble  or 
insoluble — will,  however,  render  an  animal  anaphylactically 

sensitive.  . 

After  a  number  of  years  of  work  I  could  never  determine  that 

mere  anaphylactic  sensitiveness  conferred  any  immunity  upon 
an  animal  against  bacillary  invasion.  An  animal  during  the 
period  of  anaphylactic  shock,  and  before  it  has  completely  re¬ 
covered  from  the  symptoms,  will  often  strike  one  as  being  less 
resistant  to  infection.  But  in  the  period  during  which  it  is  merely 
hypersensitive  to  protein,  one  can  detect  no  alteration  m  its 

resistance. 

The  story  is  very  different,  however,  once  its  skin  (and  other 
tissues)  are  hypersensitive.  Skin  (tissue)  hypersensitiveness 
and  immunity  to  infection  (re-infection)  occur  under  exactly  the 
same  conditions  so  far  as  we  know:  and  it  is  not  improbable  that 
one  is  a  function  of  the  other.  Skin  or  tissue  hypersensitiveness 
expresses  itself  by  the  capacity  of  the  skin  or  tissue  to  react  m 
an  inflammatory  manner  whenever  the  proper  protein  is  applied 
in  situ.  The  same  inflammation  will  occur  in  the  skin  of  a  sensi¬ 
tive  animal  if  the  proper  living  bacilli  are  locally  injected.  We 
might  therefore  conceive  that  perhaps  this  inflammation  occur¬ 
ring  rapidly  only  in  the  sensitive  animal  after  the  implantation 


of  living  bacilli  has  a  good  deal  to  do  in  hemming  in  the  bacilli 
and  preventing  their  invasion  of  the  organism.  We  might  then 
consider  that  immunity  to  infection  is  in  some  way  or  other  bound 
up  in  the  inflammation  by  which  a  sensitive  animal  reacts. 

As  a  matter  of  fact  the  tuberculous  animal  is  both  hypersensi¬ 
tive  (skin  or  tissue)  and  immune.  This  hypersensitiveness  and 
immunity  both  reach  their  maximum  once  a  certain  stage  of 
activity  of  the  disease  is  established.  As  the  disease  heals,  both 
the  hypersensitiveness  and  the  immunity  tend  to  diminish.  Ana¬ 
phylactic  hypersensitiveness  is  not  bound  by  these  rules  in 

tuberculosis.  ,  .  , 

It  is  not  improbable  too  that  the  wide  diversity  of  lesion  met 
with  in  tuberculous  involvement  is  largely  determined  by  the 
variation  in  tissue  hypersensitiveness  at  the  particular  time  of 
bacillary  implantation.  The  tuberculous  pneumonias,  the  col¬ 
lateral  inflammations,  the  oedema,  the  haemorrhagic  tissue  reac¬ 
tions,  the  effusions  into  serous  cavities  are  all  expressions  of 
local  tissue  hypersensitiveness  produced  by  previous  infection  of 
the  animal.  I  have  never  seen  a  normal  animal  react  immediately 
to  a  first  infection  with  tubercle  bacilli  in  any  other  way  than 
focally.  But  if  the  animal  is  already  tuberculous,  in  other  words, 
is  already  hypersensitive  and  relatively  immune,  then  we  shall 
find  every  kind  of  exudative  or  inflammatory  reaction  following 
re-infection :  and  the  intensity  and  extent  of  the  tissue  alteration 
are  determined  by  the  degree  of  tissue  hypersensitiveness  on  the 
one  hand,  and,  on  the  other,  by  the  number  of  bacilli  brought  to 
bear  at  any  given  point.  In  other  words,  the  nature  of  the  patho¬ 
logical  change  depends  to  a  certain  extent  on  the  immune  reac¬ 
tions  of  the  tissues.  I  can  think  of  no  work  that  would  promise 
more  fruitful  results  than  a  rejuvenescence  of  the  study  of  path¬ 
ological  anatomy  in  infectious  disease,  if  the  study  were  a  com¬ 
parative  one  and  the  diseases  were  studied  developmental^.  W  e 
should  surely  go  far  if  we  compared  under  natural  and  immune 
conditions  the  tissue  response  to  irritation  by  micro-organisms, 
which,  though  related,  are  known  to  produce  different  effects. 


TUBERCULOSIS  OF  THE  TONGUE. 

SPECIFIC  CUBE. 

By  Wm.  Charles  White,  M.  D.,  and  C.  Howard  Marcy,  M.  D. 

(From  the  R.  B.  Mellon  Research  Laboratory,  Tuberculosis  League  of  Pittsburgh.) 


An  excellent  paper  on  Tuberculosis  of  the  Tongue  by  J.  R. 
Scott1  lias  recently  appeared  during  the  preparation  of  this 

report. 

It  is  unnecessary  to  cover  again  the  historical  side  of  this 
field ;  reference  to  Dr.  Scott’s  paper  will  answer  every  purpose 
in  this  regard. 

A  case  has  just  come  under  our  care  presenting  unusual 
features.  The  patient  was  under  our  constant  supervision  for 
advanced  pulmonary  tuberculosis  for  two  years,  prior  to  the 
advent  of  the  lingual  tuberculous  ulcer  which  is  reported  here. 

W.  E.,  aged  30  years,  applied  at  the  hospital  for  care  in 
.Tune.  1914.  At  this  time  the  family  and  personal  histories  were 
negative  up  to  the  time  of  his  immediate  illness,  save  for  two 
attacks  of  pleurisy,  one  in  1906  and  one  in  1913.  There  was 
no  remaining  evidence  of  these  attacks  on  physical  examination 

during  his  stay  in  the  hospital. 

His  tuberculosis  had  begun  with  cough  and  sputum  three 
years  before.  His  chief  complaints  on  admission  were  cough, 
sputum,  loss  of  weight,  shortness  of  breath  and  sometimes  pain 


on  deep  breathing.  He  had  been  at  Mt.  Alto,  a  state  insti¬ 
tution,  without  improvement,  for  six  months  prior  to  his 
admission  to  the  Tuberculosis  League  Institution. 

The  physical  examination  on  admission  revealed  signs  of 
advanced  tuberculosis  of  the  lungs,  involving  both  upper  lobes 
completely  and  the  lower  lobes  on  both  sides  to  the  tip  of  the 
scapula.  Cavitation  was  doubtful  in  the  apex  of  the  left  lower 
lobe  opposite  the  fourth  and  fifth  dorsal  spines.  The  sputum 
amounted  to  about  10  c.  c.  in  24  hours,  and  ranged  in  tubercle 
bacilli  content  from  Ho.  ii  to  No.  vii  (Gaffky).  These  were 
mostly  long,  slender,  and  beaded  forms.  His  urine  was  nor¬ 
mal  his  Wassermann  reaction  negative.  His  blood  examina¬ 
tion :  Hb„  90%;  R.  B.  C.,  5,800,000;  W.  B.  C.,  7800;  diff. 
count:  lymphocytes,  23.6%;  large  mono.,  1.5%;  tians., 
3.40%  ;  poly.,  67%  ;  eosinophiles,  3.5%  ;  mast  cells,  1%.  His 
skin  sensitiveness  to  0.  T.  was  represented  by  no  reaction  to 
1/100  c.  c.  of  .25%,  1%  and  2%  solutions,  but  there  was  a 
positive  reaction  of  3  x  3  mm.  to  1/100  c.  c.  of  a  4%  solution. 
On  the  basis  of  this  reaction,  he  was  given  .00004  gm.  of  0.  T. 
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PLATE  XXII 


Fig.  1.— Appearance  of  tuberculous  ulcer  of  the  tongue  before  treatment  with 
tuberculin.  This  ulcer  had  persisted  for  six  months. 


Fig.  2. — Appearance  of  the  same  ulcer  after  four  injections  of  .008  gm.  0.  T. 


May,  1917.] 
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intradermally,  in  accordance  with  a  method  of  dosage  before 
described  by  us.2  AVith  this  dose  he  gave  an  intracutaneous 
reaction  of  2  x  2.5  cm.  at  the  site  of  the  injection  dose.  This 
dose  was  given  for  some  time,  then  gradually  increased  in  size 
over  a  period  of  11  months,  as  he  gained  in  weight  and  well¬ 
being.  The  sensitiveness  had  so  far  disappeared  that  on  dis¬ 
charge,  in  May,  1915,  he  was  receiving  .009  gm.  of  0.  T.  In 
May,  1915,  he  was  discharged  and  went  home.  He  was  greatly 
improved,  having  gained  17  pounds  in  weight  and  reached  four 
hours’  exercise  (mainly  walking)  in  24  hours.  He  still  had 
about  2  c.  c.  of  sputum  with  a  tubercle  bacilli  content  repre¬ 
sented  by  Galfky  ii.  He  took  up  light  work,  collecting  and 
giving  clerical  assistance  intermittently,  as  he  could  obtain  it. 
He  continued  his  tuberculin  in  the  dosage  last  mentioned,  and 
remained  comparatively  well  till  November,  1915. 

In  November,  1915,  he  noticed  two  small  painless  nodules 
developing  on  his  tongue.  These  later  broke  down  and  devel¬ 
oped  an  ulcer  with  a  yellowish  discharge.  The  chief  symptoms 
of  the  ulcer  were  soreness  and  swelling.  The  pain  was  so 
severe  when  food  was  taken  that  the  patient  could  not  eat. 
He  lost  in  five  months  20  pounds.  His  home  physician, 
Dr.  Leydic,  of  Tarentum,  treated  the  ulcer  locally  with  silver 
nitrate  and  iodine  for  five  months.  In  March,  1916,  Dr.  Leydic 
sent  him  again  to  the  hospital.  On  admission,  the  lung  lesion 
had  not  increased  in  area  but  was  discharging  more  sputum. 
The  whole  amount  was  now  15  c.  c.  in  24  hours.  The  t.  b. 
content  was  represented  by  Galfky  viii.  The  AVassermann 
reaction  was  negative.  The  blood  examination  showed  :  Hb., 
90%;  R.  B.  C.,  6,470,000;  W.  B.  C.,  12,800;  poly.,  64.6%'; 
lymphocytes,  28.2%;  large  mono.,  6%  ;  trans.,  1.6%;  eosino- 
philes,  .6%.  The  high  red  blood  cell  count  was  probably  due  to 
his  inability  to  take  fluids,  owing  to  the  pain  produced  by 
swallowing  and  by  taking  into  the  mouth  substances  varying 
from  the  mouth  temperature. 

In  addition  an  ulcer  was  found  on  the  upper  surface  of  the 
tongue  1.5  cm.  in  diameter,  2  cm.  from  the  tip,  confined  to  the 
right  of  the  middle  line.  He  was  readmitted  to  the  hospital. 

Only  by  the  use  of  cocaine  locally  was  he  able  to  eat.  He 
lost  10  pounds  in  weight  in  two  months  in  the  hospital,  and 
the  ulcer  continued  to  increase  in  size. 

In  April,  Dr.  Sieber  removed  a  section  of  the  ulcer.  This 
was  sectioned  and  examined  by  Dr.  Bruecken  and  Dr.  Mac- 
Lachlan  of  the  Department  of  Pathology  of  the  University 
of  Pittsburgh,  and  the  diagnosis  of  tuberculous  ulcer  with 
giant  cells  and  tubercle  bacilli  in  the  tissue  was  rendered. 

The  surgeon’s  advice  was  to  excise  the  tongue  wide  of  the 
lesion.  In  view  of  the  fact  that  tuberculin  had  been  given  intra¬ 
dermally  and  had  neither  prevented  nor  cured  the  local  infec¬ 
tion  in  the  tongue,  its  further  use  was  considered  as  of  no 
value.  However,  on  account  of  some  good  results  we  had  had 
with  lupus,  by  injecting  tuberculin  into  the  base  of  the  lupoid 
patch,  we  suggested  that  a  trial  be  given  to  injection  of  tuber¬ 
culin  into  the  base  of  the  lingual  ulcer. 

His  skin  sensitiveness  was  again  taken,  and  his  dose  was 
found  to  be  (by  the  method  formerly  described  by  us)  .008  gm. 
of  O.  T.  On  May  4  this  dose  of  old  tuberculin  was  injected. 


from  the  side  of  the  tongue,  through  the  muscle  substance,  so 
as  to  infiltrate  the  base  of  the  ulcer,  with  a  long,  fine  hypoder¬ 
mic  needle.  At  the  end  of  24  hours  the  tongue  was  swollen,  red 
and  a  little  more  painful.  At  the  end  of  48  hours  it  was  still 
slightly  swollen,  but  not  sore,  and  the  increased  redness  was 
fading.  After  this  the  ulcer  commenced  to  diminish  in  size, 
until  at  the  end  of  one  week  it  was  not  more  than  half  the  size 
and  the  patient  was  able  to  eat  without  pain. 

On  May  18  a  second  dose  of  O.  T.  was  given  in  the  same  way, 
with  a  similar  reaction  and  result,  and  one  week  later  a  reduc¬ 
tion  again  of  approximately  50%  in  the  size  of  the  ulcer. 

On  June  1  the  same  dose  was  given  into  the  tongue.  On 
June  2  he  was  discharged  and  returned  to  his  home.  On 
June  12  he  returned  again  to  the  dispensary;  at  this  time  the 
ulcer  had  almost  completely  healed  and  he  was  again  rapidly 
improving  in  weight  and  health.  His  last  dose  of  tuberculin 
was  given  in  July,  when  the  ulcer  was  quite  healed,  and  only 
a  small  fissure  left  to  mark  its  former  site. 

Any  explanation  of  the  action  of  tuberculin  in  this  case  must 
be  purely  theoretical. 

The  patient  had  had  far  advanced  tuberculosis  of  both  lungs, 
which  had  healed  with  a  large  amount  of  fibrosis,  and  had  left 
him  afebrile  and  with  a  fair  working  ability.  This  may  be 
taken  as  an  indication  of  a  great  resistance,  and  that  he  had 
within  his  body  somewhere,  probably  in  his  circulating  fluids, 
substances  which  could  be  expressed  in  terms  of  tubercle 
bacillus  resistance,  if  we  had  any  means  of  isolating  or  measur¬ 
ing  them. 

On  the  one  hand,  there  may  be  certain  lytic  substances  in 
the  circulating  fluids  in  individuals  who  are  improving  from 
tuberculosis,  but  the  structure  of  the  tubercle  devoid  of  blood¬ 
vessels  may  allow  none  of  these  to  reach  the  central  portion  of 
the  tubercle  where  the  tubercle  bacilli  lie.  The  specific  reaction 
to  tuberculin,  producing  as  it  does  a  focal  inflammation,  may, 
by  the  accompanying  swelling  due  to  increased  exudation,  press 
apart  the  various  cells  packed  around  the  individual  tubercles 
and  admit  to  the  center  of  the  tubercles  any  tubercle-bacilli- 
destroying  substance  present  in  the  circulating  fluids.  This 
seems  to  us  the  most  logical  explanation. 

On  the  other  hand,  it  may  be  contended  that  all  the  inflam¬ 
mation  does  is  to  stimulate  the  production  of  mesoblastic  cells 
at  the  periphery  of  the  tubercle ;  that  these  later  secrete  fibrils 
which  by  contraction  destroy  the  focus  of  the  disease.  The 
rapid  cure  which  resulted  in  this  case,  after  so  long  a  persist¬ 
ence,  makes  the  former  contention  more  reasonable,  as  suffi¬ 
cient  formation  of  new  fibrous  tissue  could  scarcely  occur  in 
four  or  five  days  after  injection  of  the  tuberculin  to  produce 
such  reduction  as  occurred  in  the  size  of  the  ulcer.  It  is  more 
likely  that  the  diminution  in  size  followed  coincidently  with 
the  destruction  of  the  etiological  factor,  that  is,  the  tubercle 
bacilli. 

If  this  procedure  seems  justified  by  further  study,  localized 
tuberculosis  conditions  can  undoubtedly  be  very  materially 
aided  by  this  form  of  treatment.  It  seems  especially  applicable 
to  local  lesions  in  the  laryngeal  region  and  might  safely  be 
tried  by  those  skilled  in  larjmgoscopy. 
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It,  is  not  felt  that  we  have  reported  any  new  procedure. 
The  principle  involved  is  probably  the  same  which  Dr.  Trudeau 
found  by  specific  treatment  with  tuberculin  in  curing  tuber¬ 
culous  lesions  in  his  rabbits  eyes. 

Surely  such  a  procedure  is  infinitely  better  in  localized 
tuberculosis,  such  as  the  tongue  lesion,  than  treatment  by 
excision.  The  rapid  cure  after  the  long  persistence  in  this  case 
left  no  doubt  about  the  influence  of  the  specific  agent. 


Note -Since  this  paper  was  written,  the  patient  has  returned 
with  another  tuberculous  mass  a  little  distance  away  from  this 
in  the  tongue  and  this  has  been  cured  by  two  injections  of 
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Representing  Work  Done  in  The  Johns  Hopkins  Hospital,  but 

Prepared  by 


double  ureter  and  kidney,  with  calculous  pyone¬ 
phrosis  OF  ONE-HALF;  CURE  BY  RESECTION.  THE 

embryology  and  surgery  of  double  ureter  and 

KIDNEY. 

By  Hugh  H.  Young  and  Edwin  G.  Davis. 

( From  the  James  Buchanan  Brady  Urological  Institute ,  The 
Johns  Hopkins  Hospital,  Baltimore.) 

(Abstract  from  the  Journal  of  Urology,  1917,  I,  17.) 


During  recent  years  we  have  had  in  our  clinic  several  cases 
of  double  kidney  and  ureter  in  which  one  portion  of  the  double 
kidney  was  diseased.  The  present  case  is  the  only  one  of  these 
which  has  come  to  operation,  and  is  unique  in  that  it  is  the 
only  one  of  its  kind  to  be  found  fully  reported  in  the  literature. 
The  upper -  calculous  pyonephrotic  portion  of  a  left  double 
kidnev  with  bifid  ureter  was  diagnosed  by  means  of  pyel¬ 
ography,  and  the  diseased  portion  was  successfully  resected, 
the  lower  normal  portion  being  left  in  situ  with  an  undis¬ 
turbed  blood  supply  and  ureter.  The  patient,  a  man  of  o7 . 
was  admitted  on  April  7,  1916,  to  the  James  Buchanan  Brady 
Urological  Institute,  complaining  of  a  pain  m  the  left  flank. 
The  pain  was  dull  and  aching  in  character,  was  increased  by 
exertion;  it  had  been  present,  with  exacerbations  and  remis¬ 
sions  for  10  years.  There  was  no  history  of  any  attack 
resembling  renal  colic.  He  complained  also  of  frequency  of 
urination,  and  the  urinary  examination  showed  a  marked 
pyuria.  The  pyelogram  showed  on  the  left  side  a  double  renal 
pelvis  with  bifurcation  of  the  ureter  at  the  level  of  the  third 
lumbar  vertebra,  and  about  9  cm.  below  the  lower  pelvis.  A 
large  branching  calculus  completely  filled  the  upper  larger 
pelvis.  There  was  no  apparent  abnormality  of  the  right 
pyelogram.  At  operation  (Young),  a  slight  but  distinct 
furrow  was  found  demarcating  the  two  kidney  segments,  and 
at  this  level  it  was  possible  to  resect  the  upper  portion,  con¬ 
trolling  a  moderate  amount  of  bleeding  by  mattress  sutures 
through  the  upper  pole  of  the  normal  portion.  Convalescence 
was  uneventful.  The  patient’s  symptoms  (pain  in  the  back 
and  frequency  of  urination)  were  entirely  relieved,  and  it  was 
later  demonstrated  that  the  half  kidney  secreted  normal,  pus- 
free  urine  containing  as  much  as  5  per  cent  phenolsulpho- 

nephthalein  in  one-half  hour. 

As  to  the  embryology  of  bifid  ureter,  there  is  a  geneial 
agreement  among  authors  that  this  form  of  anomaly  (bifid 
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ureter  or  incomplete  double  ureter)  may  be  accounted  for  bv 
a  premature  or  exaggerated  bifurcation  of  the  tip  of  e 
ureteral  bud,  the  split  extending  varying  distances  down  the 
ureteral  stalk  instead  of  being  confined  to  the  bulbous  tip  or 
primitive  pelvis.  This  bifurcation  normally  takes  place  to  a 
limited  extent.  The  ureter  first  appears  (in  an  embryo  of 
about  5  mm.)  as  a  budding  or  evagination  from  the  Wolffian 
duct,  close  to  the  opening  of  the  latter  into  the  cloaca.  The 
tip  of  the  bud  becomes  bulbous  as  early  as  the  6.6  mm.  stage, 
the  primitive  pelvis  thus  becoming  differentiated  from  its  more 
slender  stalk,  the  future  ureter,  and  as  early  as  the  8  mm.  stage 
a  bifurcation  of  the  primitive  pelvis  has  taken  place,  separat¬ 
ing  it  into  upper  and  lower  divisions,  the  first  evidence  of  t  e 
calices.  It  may  readily  be  understood  that,  if  this  normal 
bifurcation  or  splitting  of  the  primitive  pelvis  should  be  ex¬ 
cessive  and  extend  down  the  ureteral  stalk,  two  separate  pelves 
and  a  bifid  ureter  would  be  produced.  Felix  describes  this  as 
a  “  precocious  splitting  of  the  ureter,”  the  bifurcation  taking 
place  before  the  formation  of  the  primitive  renal  pelvis,  and 
the  two  ureters  thus  formed  descending  parallel  to  one  another. 
He  designates  such  forms  of  ureter  as  “  cleft  ureter,”  reser\  - 
ino-  the  term  “  double  ureter  ”  only  for  those  that  have  sepa¬ 
rate  openings  in  the  bladder.  Complete  double  ureter  is  con¬ 
sidered  to  be  formed  either  as  the  result  of  two  separate 
paginations  from  the  Wolffian  duct,  or  as  the  result  of  the 
process  of  dilatation  of  the  lower  end  of  the  Wolffian  duct 
(and  of  the  uncleft  lower  end  of  the  ureter)  by  which  the 
former  comes  to  form  a  part  of  the  bladder  wall. 

A  complete  survey  of  the  literature  shows  that  ureteral 
duplication  is  surprisingly  common,  especially  in  autops) 
records,  and  occurs  much  more  frequently  than  all  the  other 
forms  of  gross  renal  anomaly  taken  together.  An  average  of 
the  estimates  of  various  observers  places  the  frequency  of  this 
anomaly  at  about  3  per  cent  of  all  individuals.  In  the  surgical 
literature,  however,  reports  of  bifid  ureter  and  double  kidnej 
i  are  quite  rare.  We  were  able  to  find  only  26  case  reports  in 
I  which  this  form  of  anomalous  kidney  was  explored  surgically. 
In  two  of  these  the  operation  was  undertaken  merely  on 
account  of  the  incontinence  produced  by  the  supernumerary 
ureter  opening  externally  (in  the  vagina),  there  being  no 
lesion  in  the  kidney  itself,  and  in  six  cases  the  operation  was 
nephrotomy.  The  remaining  20  operations  upon  double 
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kidneys  were  all  nephrectomies,  and  in  all  but  one  (Albarran) 
the  operation  was  complete  nephrectomy.  In  the  case  reports 
of  16  of  these  nephrectomies  it  was  definitely  stated  that  half 
of  the  excised  kidney  was  normal,  and  these  16  would  there¬ 
fore  have  afforded  an  opportunity  for  partial  nephrectomy 
with  preservation  of  a  normal  portion.  Of  the  20  nephrec¬ 
tomies  the  diagnosis  of  ureteral  duplicity  was  made  before 
operation  in  two  instances  only;  in  18  the  condition  was 
accidentally  discovered  during  the  course  of  the  operation,  or 
later  by  an  examination  of  the  pathological  specimen.  There 
remains  the  case  ot  Albarran,  the  only  one  in  the  series  in 
which  the  normal  portion  of  the  kidney  was  preserved. 
Albarran,  however,  merely  briefly  mentioned  his  case  in  the 
transactions  of  the  Association  Frangaise  d’Urologie  (1905), 
and  has  made  no  official  report.  It  is  of  interest  to  note  that, 
out  of  24  cases  of  double  kidney  showing  a  pathological 
process  in  one  segment,  in  19  (practically  80  per  cent)  the 
upper  segment  was  involved.  In  view  of  this  uneven  percent¬ 
age  it  is  fair  to  assume  that  partial  obstruction  of  the  superior 
ureter,  due  to  its  position  with  respect  to  the  lower  kidney 
segment  and  to  the  kidney  pedicle,  had  been  an  important 
factor  in  producing  disease. 

CONCLUSIONS. 

The  case  reported  above  is  apparently  unique  in  that  it  is 
the  only  such  case  to  be  found  fully  reported  in  the  literature. 

The  condition  of  double  kidney  and  ureter  is  not  rare,  and 
the  upper  half  is  most  often  the  seat  of  disease ;  its  surgical 
importance  is  therefore  great. 

ffhe  advent  of  ureteral  catheterization,  radiography  and 
pyelography  has  made  the  diagnosis  easy  and  we  should  expect 
the  discovery  of  more  cases  in  the  future. 

The  radical  cure  by  excision  of  the  diseased  half  of  the 
kidney  with  its  pelvis  and  ureter  is  undoubtedly  the  method  of 
choice. 

THE  EFFECT  OF  CALCIUM,  WATER,  AND  OTHER  SUB¬ 
STANCES  GIVEN  INTRAVENOUSLY,  ON  BLOOD  COM¬ 
POSITION  AND  URINARY  SECRETION. 

By  David  M.  Davis. 

( From  the  James  Buchanan  Brady  Urological  Institute,  The 
Johns  Hopkins  Hospital,  Baltimore.) 

(Abstract  of  article  in  Journal  of  Urology,  1917,  I,  113.) 

In  attempting  to  restudy  the  relation  between  blood  com¬ 
position  and  urinary  secretion  the  effort  has  been  made  to 
inject  quantities  of  fluid  intravenously  in  such  a  way  as  to 
produce  no  diuresis.  The  changes  in  blood  composition  occur¬ 
ring  under  these  conditions  can  then  be  determined. 

Three  procedures  were  utilized.  In  the  first,  distilled  water ; 
m  the  second,  solutions  of  Ca,  or  of  mixtures  of  Ca  and  Na 
chlorides;  in  the  third,  weak  solutions  of  dextrose  were 
injected. 

It  lias  long  been  known  that  distilled  water  given  intra¬ 
venously  causes  no  diuresis.  J.  B.  MacCallum  concluded  that 
calcium  exercises  an  inhibitory  effect  on  urinary  secretion, 
though  this  has  been  denied  by  others.  Woodyatt,  by  the  use 


of  an  automatic  pump,  was  able  to  prove  that,  if  dextrose  is 
given  a  dog  at  a  rate  of  less  than  0.85  gm.  per  kilogram-hour, 
no  glycosuria  or  diuresis  occurs. 

All  the  injections  were  made  at  constant  rates  over  con¬ 
siderable  periods  of  time,  using  a  pump  similar  to  Woodyatt’s. 
Determinations  were  made  while  the  injections  were  going  on. 

With  distilled  water,  no  diuresis  was  observed.  The  water 
content  of  the  blood,  however,  increased  2  per  cent,  while  the 
A  of  the  blood  fell  0.057°. 

It  was  thought  that  Ca  would  probably  decrease  urinary 
secretion,  since  its  biological  actions  are  so  generally  antago¬ 
nistic  to  those  of  Na.  The  observations  of  MacCallum  were 
confirmed,  the  urine  output  being  decreased.  Where  large 
doses  of  Ca  solution  were  used,  the  hemoglobin  percentage  rose 
and  the  water  content  of  the  blood  fell  very  markedly.  The 
A,  however,  remained  constant,  showing  that  a  large  quantity 
of  isotonic  fluid  had  gone  to  the  tissues  from  the  circulation. 
In  other  cases  where  Na  was  added  to  the  Ca  solutions  and 
the  amount  of  Ca  reduced,  the  blood  water  content  was  less 
affected,  showing  slight  increases,  while  A  showed  slight 
decreases.  In  these  cases,  the  urinary  secretion  showed  no,  or 
slight,  augmentation.  A  further  experiment  with  kymograph 
record  showed  that  these  mixed  Ca  and  Xa  solutions  do  not 
depress  the  general  blood  pressure. 

When  dextrose  solutions  were  injected,  at  rates  of  0.65  and 
0.7  gm.  per  kilogram-hour,  the  blood  water  and  blood  sugai 
were  increased,  while  A  showed  a  moderate  fall.  One  experi¬ 
ment  showed  diuresis  during  the  second  hour — evidently  a 
subnormal  tolerance. 

1  hompson,  in  an  article  published  in  1900,  has  drawn  con¬ 
clusions  concerning  the  mechanism  of  diuresis  which  there 
lias  been  little  reason  to  change  since.  According  to  him  the 
diuresis,  as  measured  by  the  quantity  of  urine  secreted,  does 
not  run  parallel  to  the  blood  pressure,  the  kidney  volume,  or 
the  amount  of  hydremia. 

( Tanges  in  the  blood  flow  through  the  kidney  have  had 
ardent  advocates  tor  this  important  role.  Lowi,  using  an 
extraordinary  method,  namely,  the  observation  of  the  color 
of  the  venous  blood  as  it  emerged  from  the  kidney,  came  to 
the  conclusion  that  every  diuresis  is  accompanied  by  an  in¬ 
creased  flow  of  blood.  Such  an  inexact  method  does  not 
in\  ite  great  confidence,  but  Lowi  is  undoubtedly  correct  in 
supporting  Thompson  in  his  attack  on  the  oncometric  method 
as  an  index  of  blood  flow  in  the  kidney.  Lowi  enclosed  the 
kidney  in  a  plaster  cast,  making  expansion  impossible,  yet 
with  diuretics  there  was  observed  the  change  in  color  of  the 
renal  vein,  to  arterial  red,  that  he  associated  with  increased 
flow.  Bunch  demonstrated  this  in  the  most  conclusive  manner 
lor  the  salivary  gland,  using  an  air  plethysmograph  and 
actually  measuring  the  blood  coming  from  the  vein.  Stimula¬ 
tion  of  the  chorda  tympani  gave  an  increase  in  the  blood  flow 
with  simultaneously  increased  secretion,  but  with  a  contrac¬ 
tion  of  the  gland.  Histological  studies  of  the  kidney  make  it 
apparent  that  the  renal  epithelial  cells  vary  greatly  in  size 
under  different  conditions. 
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It  seems  that  one  must  conclude  that  diuresis  can  occur 
independently  of  changes  in  the  blood  flow.  It  is  difficult  to 
conceive  how  changes  in  the  vascular  bed,  at  most  changes  o 
100  per  cent  or  so,  can  cause  increases  m  urinary  secretion 
amounting  to  10,000  per  cent  or  more  of  the  normal,  if  blood 
composition  is  constant  or  the  changes  in  it  are  ot  no  import¬ 
ance.  In  addition,  changes  in  blood  composition,  as  has  been 
seen  do  occur.  The  writer  believes,  therefore,  that  the  burden 
of  proof  should  rest  on  those  who  claim  that  blood  composition 
is  of  less  importance  in  diuresis  than  renal  blood  flow. 

The  older  writers  lay  great  stress  on  the  concentration  of  the 
urine  especially  in  relation  to  that  of  the  blood  (Frey).  It 
has,  however,  been  demonstrated  that  the  excretion  of  various 
substances  reaches  its  maximum  at  a  different  time  from  tha 
at  which  the  diuresis  is  greatest,  and  from  this  viewpoint  it  is 
much  more  convenient  to  assume  that  each  urinary  con¬ 
stituted,  including  water,  has  its  own  excretory  mechanism, 
partially  and  probably  in  large  degree  independent  of  the 
others.  The  total  molecular  concentration  of  the  urine  would 
then  be  only  an  accidental  resultant  from  the  action  of  these 
mechanisms.  It  can  then  be  further  assumed  with  Magnus 
that  an  increase  in  the  concentration  of  any  constituent  wil 
cause  its  excretion  in  increased  amount,  and  with  Sollmann 
that  the  constituents  of  the  blood  provide  the  normal  stimulus 
to  renal  activity.  It  is  immediately  apparent  that  the  in  e- 
pendenc-e  of  the  mechanism  is  not  absolute,  since  one  so  seldom 
obtains  a  great  increase  in  any  constituent  m  the  urine  wit  i- 
out  a  simultaneous  increase  in  the  water,  although  it  is  o 
course  possible  to  do  so,  especially  with  certain  constituents. 
Water  occupies  a  peculiar  position  among  urinary  constitu¬ 
ents,  since  its  presence  in  the  renal  secretion  is  necessary  not 
only  to  relieve  the  body  of  an  excess,  but  also  to  act  as  a  solven 
for' all  the  other  constituents.  It  is  suggested,  therefore,  t  ia 
the  mechanism  by  which  so  many  salts  produce  a  hydremia 
is  a  very  necessary  one  for  this  purpose.  It  complicates  the 
picture  greatly,  however,  when  explanations  are  attempted, 
especially  since  it  makes  the  content  of  the  body  in  water  and 
other  substances  beforehand  so  important.  That  this  has 
much  influence  on  diuresis  has  been  shown  by  Haake  and 
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But  it  is  further  suggested  as  an  amplification  of  the  tlieon 
of  Magnus  that,  conversely,  a  decrease  in  the  concentration 
of  any  urinary  constituent  in  the  blood  tends  to  decrease  renal 
activity  and  may  serve  to  counteract  the  effect  of  a  simu - 
taneous  increase  in  some  other  constituent.  Thus,  the  simple 
addition  of  water  to  the  blood  would  always  bring  about  such 
a  counteraction  by  simply  diluting  the  blood,  if.  not  compen¬ 
sated  in  some  way,  and  the  bare  statement  that  water  given 
intravenously  is  not  a  diuretic  scarcely  affords  an  adequate 
explanation  of  the  situation.  Further,  any  procedure  which 
caused  any  substance  to  leave  the  blood  for  the  tissues  would 
indirectly  diminish  urinary  secretion. 

It  is  felt  that  the  experiments  in  this  paper  offer  some 
support  for  this  suggestion.  The  regulatory  mechanism  ol 
the  tissues  is  evident  in  the  injection  of  hypotonic  NaCl  solu¬ 
tion.  where  the  chloride  and  molecular  concentration  ot  the 


blood  is  kept  up  to  normal,  while  a  hydremia  develops,  evi¬ 
dently  at  the  expense' of  the  colloid  constituents  ot  the  plasma, 
and  indicating,  therefore,  almost  surely  an  increase  in  blood 

volume. 


1  Injections  of  fluid  in  considerable  amounts  have  been 
made  intravenously  in  dogs,  according  to  three  methods,  with¬ 
out  producing  diuresis. 

2.  In  such  cases  definite  hydremia  and  definite  hypergv- 
cemia  may  be  present  without  diuresis. 

3.  Where  hydremia  occurs  without  diuresis,  there  has 
usually  been  a  definite  decrease  in  the  molecular  concentra¬ 
tion  of  plasma,  as  shown  by  the  depression  of  the  freezing 

point  (A).  . 

4.  Solutions  of  calcium  chloride  given  intravenously  cause 
the  urinary  secretion  to  diminish,  and  in  addition  precipitate 
a  great  loss  of  water  from  the  blood  to  the  tissues.  Given  with 
sodium  chloride,  calcium  chloride  will  antagonize  the  diuretic 
effect  of  sodium  chloride.  In  such  a  case,  the  general  blood 
pressure  is  not  changed. 

5.  Various  observations  upon  current  theories  of  urinary 
secretion  and  additions  thereto  have  been  made. 


A  MODIFIED  WOODYATT  PUMP. 

By  D.  M.  Davis  and  W.  S.  Gorton. 

(From  the  James  Buchanan  Brady  Urological  Institute,  The 
Johns  Hopkins  Hospital,  Baltimore.) 

(Abstract  from  the  Journal  of  Urology,  1917,  I.) 

The  authors  describe  a  simplified  and  less  expensive  form 
of  an  electric  pump  devised  by  Woodyatt.  The  mechanism 
actuates  a  Record  syringe,  and  serves  to  make  intravenous 
injections  over  long  periods  of  time  at  predetermined  and 
constant  rates. 


STUDIES  ON  THE  GROWTH  OF  CELLS. 

CULTIVATION  OP  BLADDER  AND  PROSTATIC  TUMORS  OUTSIDE 

the  body. 

By  Montrose  T.  Burrows,  J.  Edward  Burns  and  Yoshio  Suzuki. 

(From  the  Departments  of  Pathology  and  the  James  Buchanan 
Brady  Urological  Institute,  Department  of  Urology,  The 
Johns  Hopkins  University,  Baltimore,  Md.) 

(Abstract  from  the  Journal  of  Urology,  1917,  I,  3.) 

Up  to  the  present  time  no  attempt  has  been  made  to  culti 
vate  bladder  or  prostatic  tumors  in  vitro.  Thinking  t  a  a 
study  of  this  kind  might  aid  in  a  better  understanding  of  the 
clinical  and  pathological  properties  of  these  tumors,  and  that 
these  tissues  would  possibly  show  peculiarities  in  their  reactions 
which  might  aid  in  a  better  understanding  of  the  growth  ot 
cells  in  general,  we  undertook  this  study. 

Evidence  had  already  been  found  which  indicated  that  tissue 
cells  were  not  highly  organized  elements.  They  are  probably 
unable  to  utilize  the  food  materials  of  the  medium.  Their 
orowth  depends  upon  the  presence  of  specific  substances.  n 
the  cultures  these  specific  substances  are  liberated  by  the  cells 
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within  the  fragment.  A  growth  in  the  cultures  is  a  simple 
transfer  of  materials  from  the  cells  within  the  fragment  or,  in 
a  less  favorable  environment,  to  those  on  the  periphery  or  those 
w  hich  migrate  into  the  medium.  Further  growth  in  these 
cultures  takes  place  only  along  surfaces.  In  many  of  the 
plasma  cultures  the  cells  grow  along  the  surface  of  the  fibrin. 
Measurements  have  shown  that  those  cells  which  grow  actively 
and  divide  by  mitosis  are  not,  however,  directly  in  contact  with 
the  fibrin  surface. 

Human  tissues  liquefy  the  plasma  clot,  and  the  cellular 
activity  is  observed  only  in  a  small  percentage  of  the  culture. 
It  is  known  that  tissues  of  chick  embryos  and  the  embryos  of 
several  other  animals,  as  well  as  certain  malignant  tumors, 
may  grow  in  layers  of  liquid  media,  isotonic  NaCl  solution.' 
Ringer’s  solution,  serum,  etc.  In  these  media  the  cells  grow 
in  a  plane  near  the  free  surface  of  the  media  or  near  the  surface 
of  the  cover-glass  over  which  the  medium  is  spread.  This  has 
made  it  seem  evident  that  the  medium  previous  to  the  growth 
of  the  cells  must  have  become  covered  with  a  layer  of  substance 
which  was  fluid  in  nature  and  had  flowed  out  over  the  surface. 
In  the  cases  where  simple  salt  solutions  were  used  as  media, 
this  substance  must  have  come  from  the  tissue  fragment. 

In  the  cultures  of  chick  tissues  it  was  often  difficult  to  abso- 
lutely  demonstrate  the  existence  of  such  substances. 

We  have  studied  the  culture  of  12  tumors  of  the  bladder  and 
prostate.  The  method  used  consists  in  brief  in  placing  small 
fragments  of  tumor  tissue  (1  mm.  in  diameter)  in  a  layer  of 
media  (5  to  10  mm.  in  thickness)  on  the  surface  of  a  cover- 
glass,  inverting  over  this  a  hollow  ground  slide,  and  sealing  it 
m  place  with  vaseline  and  paraffin.  The  cultures  thus  pre¬ 
pared  were  incubated  at  37°  C. 

The  media  used  have  been  prepared  plasmata  from  the 
blood  of  patients  from  which  the  tumor  was  removed,  plasmata 
from  the  blood  of  normal  individuals  and  a  medium  consisting 
of  agar,  .25  per  cent,  dissolved  in  isotonic  NaCl  solution,  or 
isotonic  NaCl  solution  and  acetic  fluid.  No  difference  was 
noted  in  the  cellular  activities  of  the  cultures  whether  the 
plasma  used  as  medium  was  obtained  from  the  first  or  second 
source.  The  activity  was  as  great  in  the  agar  medium  as  in  the 
plasma. 

Of  the  12  tumors  used  for  these  cultures,  seven  were  clini¬ 
cally  malignant  bladder  papillomata ;  one  was  a  benign  bladder 
tumor,  two  were  eases  of  benign  hypertrophy  of  the  prostate 
and  two  were  prostatic  tumors,  each  of  which  showed  in  one 
portion  typically  benign  hypertrophy,  the  other  part  having 
undergone  carcinomatous  change.  Besides  these,  one  series 
of  normal  bladder  epithelium  was  also  tested.  Cellular  activity 
was  observed  about  the  fragments  of  all  of  the  malignant 
tumors  excepting  two.  One,  a  bladder  tumor,  which  had  been 
removed  after  an  application  of  a  strong  solution  of  cocaine, 
and  the  other,  a  malignant  cancer  of  the  prostate,  which  had 
been  treated  for  four  months  with  radium.  No  cellular 
activity  was  noted  about  the  fragments  of  normal  bladder 
epithelium,  about  any  of  the  fragments  of  the  benign  tumors, 
or  the  benign  portions  of  those  prostatic  tumors  which  showed 
local  areas  of  carcinomatous  change 
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The  plasma  clots  were  liquefied  around  all  the  fragments  of 
tissue  studied.  This  was  not  only  true  of  the  first  culture,  but 
it  occurred  again  if  the  fragments  were  transplanted  to  fresh 
plasma  medium  after  24  hours.  The  cellular  activity  took 
place  in  a  liquid  medium.  In  these  cultures  it  was  possible  to 
see  a  membrane  form  over  the  surface  of  a  medium.  It  formed 
always  previous  to  the  growth  of  the  cell.  No  membranes 
formed  about  the  fragments  of  normal  epithelium,  or  the  frag¬ 
ments  of  the  benign  tumors.  The  membranes  that  formed 
about  the  fragments  of  malignant  tumors  contained  a  large 
number  of  granules  which  made  them  easily  seen.  A  sharp 
line  of  demarcation  between  them  and  the  underlying  medium 
was  not  made  out.  The  surface  of  the  medium  which  they  cov¬ 
ered  was  held  fixed  and  could  not  be  disturbed  easily  by  shak¬ 
ing-  The  eelIs  migrated  in  a  plane  just  beneath  this  mem¬ 
brane. 

These  observations  have  shown  several  facts  of  interest: 
First,  that  the  diffusion  of  a  substance,  or  certain  substances, 
from  the  tissue  fragment  over  the  surface  of  the  medium  to 
form  a  membrane  was  essential  for  the  activity  of  the  cells ; 
second,  the  cells  move  in  contact  with  the  surface  of  this  mem¬ 
brane;  third,  that  such  a  diffusion  and  cellular  activity  are 
observed  only  about  the  fragments  of  the  definitely  malignant 
tumor  ;  fourth,  there  was  no  diffusion  of  such  substances  or 
cellular  activity  noted  demonstrable  about  the  fragments  of 
one  of  the  malignant  tumors  which  had  been  treated  for  four 
months  previously  with  radium.  These  last  facts  indicate  that 
this  method  may  be  important  in  determining  the  malignancy, 
following  the  course  of  treatment  and  studying  the  biological 
properties  of  these  tumors. 

the  relation  of  the  non-protein  nitrogen  to  the 

UREA  NITROGEN  OF  THE  BLOOD. 

By  Herman  O.  Mosenthal  and  Alma  Hiller. 

(JProm  the  Medical  Clinic  of  The  Johns  Hopkins  Hospital.) 

(Abstract  of  article  appearing  in  the  Journal  of  Urology, 

1917,  I,  75.) 

Considering  all  the  cases  studied,  it  is  apparent  that  as  the 
non-protein  nitrogen  of  the  blood  rises  it  is  accompanied  by  a 
disproportionately  rapid  increase  in  the  urea.  This  is 
expressed  in  the  upward  trend  of  the  percentage  figures  for  the 
urea  nitrogen  of  the  total  non-protein  nitrogen. 

1  he  conclusions  which  may  be  drawn  from  a  closer  anal¬ 
ysis  of  these  statistics  are  as  follows : 

In  chronic  nephritis,  not  complicated  by  myocardial  insuffi¬ 
ciency  or  uremia,  the  relation  of  the  urea  nitrogen  to  the  total 
non-protein  nitrogen  of  the  blood  shows  that  the  urea  increases 
faster  than  the  non-protein  nitrogen,  the  increase  being  very 
similar  to  that  which  is  found  wrhen  all  the  cases  are  averaged, 
and  presenting  no  special  characteristics. 

In  cases  of  nephritis  complicated  by  uremia,  the  percentage 
oi  urea  nitrogen  has  a  tendency  to  be  higher  than  in  any  other 
class  of  cases.  Especially  noteworthy  is  the  value  of  75  to  80 
per  cent  in  cases  in  which  the  non-protein  nitrogen  of  the 
blood  is  40  mg.  per  100  c.  c.  or  less. 
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Cases  of  myocardial  insufficiency  show  a  marked  rise  m  the 
percentage  of  urea  nitrogen  in  those  rather  rare  ^stances 
when  the  non-protein  nitrogen  increases  m  the  blood  beyo 

the  normal  of  30  mg.  per  100  c.  c. 

Patients  suffering  with  chronic  nephritis  complicated  by 

myocardial  insufficiency  accumulate  urea  more  rap  > 
proportion  to  the  other  non-protein  nitrogenous  const, tuen 
of  the  blood  than  do  the  cases  of  chrome  nephritis  not  asso 

eiated  with  myocardial  insufficiency. 

Cases  witli  acute  nephritis  exhibit  a  decidedly  higher  per¬ 
centage  of  urea  nitrogen  than  do  the  instances  ot  chronic 

IU  The^eases  with  a  high  non-protein  nitrogen  in  the  blood, 
not  included  in  the  previous  groups,  have  a  lower 
of  urea  nitrogen  to  the  total  non-protein  nitrogen  of  the  blood 
than  those  afflicted  with  uremia,  and  they  approxima  c 
fi  mures  ffiven  for  chronic  nephritis. 

Many  patients  with  a  normal  total  non-protein  nitrogen  of 
the  blood — that  is,  less  than  30  mg.  per  100  c.c  show 
M«her  proportion  of  urea  nitrogen  than  the  normal  ol  oO  per 
cent  though  their  clinical  condition  would  indicate  no  rena 
involvement.  The  proportionately  higher  quantity  of  me 
foundin  the  blood  of  these  individuals  is  believed  to  demon- 

strafe  a  depression  of  renal  function. 

In  aente  renal  disease,  followed  by  improvement,  the  per 
centaoe  of  urea  nitrogen  in  the  blood  may  rise  and  again 
“tan  to  the  normal  of  80  per  cent  or  less,  thus  reflecting  the 

nro°'ress  of  the  condition.  . 

The  relation  of  the  urea  nitrogen  to  the  total  ■>»“-Prot“ 
nitrogen  exhibits  a  tendency  to  remain  unchanged  1  ‘ 

patient  Thus,  three  cases  of  chronic  nephritis  over  consider  - 

S  periods  showed  a  fairly  constant  concentration  of  urea 

nitrogen  at  a  normal  level  of  50  per  cent  or  less  at  a  level 
65  per  cent,  and  at  10  to  80  per  cent,  respectively.  1  his 
moderate  fixation  is  not  to  be  accounted  for  by 
values  of  the  total  non-protein  nitrogen,  tor  in  each  pat  e 
these  fluctuated  widely.  The  protein  katabohsm  and  anabo- 
liam  may  result  in  exceedingly  marked  loss  or  retention  o 
nitrogen!  which  at  times  may  be  reflected  in  the  eve  of  the 
total  non-protein  nitrogen  and  urea  nitrogen  of  the  blood,  at 
others,  not;  in  spite  of  this,  the  percentage  of  urea  nitrogen 

remains  fairly  constant. 

It  is  tempting  to  assume  that  the  metabolic  activities  of  the 
tissues  through  increased  protein  breakdown  may  also  be  ie- 
sponsible  for  part  of  the  picture.  However,  when  cases  are 
examined  in  which  there  is  retention  of  nitrogen  due  to  renal 
insufficiency  alone,  not  complicated  by  changes  in  the  other 
tissues  of  the  body,  the  same  high  percentage  of  urea  mtiogen 
is  demonstrated.  Polycystic  disease  of  the  kidney  represe 
such  a  condition.  In  this  disease,  the  same  increase  m  the 
percentage  of  the  urea  nitrogen  in  the  blood  as  m  t  le  in&  ancm 
of  nephritis  was  demonstrated.  After  nephrectomy  in  a  do 
which  may  be  regarded  as  an  example  of  maxima  uncon 
plicated  renal  insufficiency,  the  percentage  ot  urea  nitrogen 
rapidly  rose  as  high  as  86  per  cent,  and  remained  m 
neighborhood  until  death  supervened. 


Taking  these  facts  into  consideration,  it  would  seem  that 

ordinarily  when  protein  material  is 
mutely  80  per  cent  of  the  nitrogen  passes  into  the  blood  in 
for  n  of  urea,  which  is  the  percentage  of  urea  nitrogen  found 
ftfte  normal  urine.  Kidneys  whose  function  »  — 
maintain  the  percentage  of  urea  nitrogen  of  the i  total  n 
nrotein  nitrogen  at  a  level  of  50  per  cent  or  less  m  the  blood. 
\s  the  kidneys  become  inefficient,  their  impairment  of  func¬ 
tion  is  recorded  in  a  rise  of  the  percentage  of  urea  nitrogen. 


studies  on  the  metabolism  of  cells  in  vitro. 


,  THE  TOXICITY  of  a-AMINO-ACIDS  FOE  EMBRYONIC  CHICKEN 

CELLS. 


By  Montrose  T.  Burrows  and  Clarence  A.  Neymann. 

Hopkins  University,  Baltimore,  Mcl.) 

(Abstract  from  Journal  Exp.  Med  Jan.  1,  1911,  XXV,  No.  1. 

pp.  9 3-1  vo.) 


The  observations  recorded  were  noted  during  a  series  ot 
.todies  directed  towards  finding  an  artificial  medium  for 
cultivating  ^ells  in  r«ro.  In  the  tissue  culture  the  itarient 
materials  for  the  growing  cells  are  derive 
i  ntegrating  in  the  center  of  the  fragment  of  tissue  Hie 
culture  reaction  is  none  other  than  a  transfer  of  material  from 
ft  “  cells  in  a  less  favorable  environment' to  the  growing  cel 
m,  he  periphery  of  the  fragment  which  are  m  a  more  avorab  e 

environment.  Previous  evidence  had  given 
tliat  the  body  cells  are  fluid-like  structures.  In  the  cultures 
they  are  unable  to  break  down  complex  substances  and  to 
mdd  the  products  thus  liberated  into  their  own  protoplasm. 
Cell  growth  is  a  reaction  between  the  cell  and  .  specifleall 
organized  mechanical  and  chemical  environment.  It  is 
SeiLl  surface  tension  reaction.  There  is  a  defln. 
period  for  the  growth  of  cells  about  a  given  ha^ent  which 

has  been  placed  in  a  medium  of  blood  plasma.  1 

ft  fragments  every  three  days,  we  can  thus  predict  the  num 
h  r  of  transplants  in  which  growth  will  take  place  beta  the 
cells  become  exhausted.  The  number  of  transplants  difte, 
with  different  tissues. 

We  observed  the  effect  on  the  cells  of  the  addition  of  earbo- 
hvdrates  fats,  peptones  and  a-amino  acids  o  10  m 
Fragments  of  heart  muscle  and  skin  of  chick  embryos  and 


Fragments  oi  nedit  mu-ov^  ,  n  • 

fatal  chickens  were  the  tissues  used.  They  were  p  an  ^ 
plasma,  prepared  from  the  blood  of  adult  chick  .  ■ 

Ln  of  carbohydrates  and  fats  caused  no  change 

activity,  which  ,s  of  ”  *1,  ft. 


2.5  per  cent  isoioiiw  -  r^r-  a  * 

volk  of  eogs  did  not  in  any  way  effect  the  growth.  I  he  add. 

tion  of  an  isotonic  solution  of  a  mixture  of  -™e>ds, 
prepared  by  hydrolizing  egg  yolk  proved  toxic.  ean 
toxicity  might  be  due  to  the  method  of  preparation  we  trie 
the  addition  of  isotonic  solutions  of  the  mdivi.  na  «-a™j 
acids.  These  also  proved  to  be  toxic  when  used  m 
concentrations.  The  cells  of  young  embryos  were  killed  at,. 


per  cent  isotonic  solution  of  peptones  prepared  from  the 
.  ,  •  ____  _ _  ssflLxzv)-  +L»  crrnwth.  1  he  8(1  <ll 
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a  few  days’  growth  in  the  first  culture.  The  cells  of  the  older 
embryos  and  foetal  chickens  were  more  resistant,  but  they  were 
also  killed  after  a  few  transplants.  Lower  dilutions  inhibited 
the  growth  and  eventually  killed.  At  first,  however,  they 
showed  slight  stimulation.  This  was  a  functional  rather  than 
a  growth  stimulation;  it  was  seen  only  in  those  cultures  in 
which  fragments  of  heart  muscle  had  been  used.  This  stimu¬ 
lation  was  noted  by  the  active  contraction  of  the  fragments. 

further  observations  on  the  use  of  thorium  in 

PYELOGRAPHY. 

By  J.  Edward  Burns. 

\ 

( From  the  Javies  Buchanan  Brady  Urological  Institute,  The 
Johns  Hopkins  Hospital,  Baltimore,  Md.) 

(Abstract  from  the  Journal  of  the  American  Medical  Association, 
1917,  LXVIII,  533.) 

Since  th^ publication  of  the  preliminary  report  on  the  use 
of  thorium  solution  as  a  pyelographic  agent,  many  experi¬ 
mental  investigations  as  to  its  pharmacologic  action  and  much 
clinical  evidence  after  its  employment  in  185  cases  have  led 
to  the  conclusion  that  it  fulfills  all  the  conditions  requisite 


for  an  ideal  pyelographic  medium.  It  is -non-toxic  (within 
the  ordinary  limits  of  usage),  non-irritating,  opaque  to  the 
Roentgen  Ray,  giving  a  splendid  outline  of  renal  pelvis  and 
ureter  and  is  inexpensive,  being  about  one-third  the  cost  of 
collargol.  The  solution  contains  the  double  citrate  of  thorium 
and  sodium,  sodium  citrate  and  sodium  nitrate.  It  is  a  clear, 
watery  solution  (therefore  perfectly  clean)  which  is  not  bac¬ 
tericidal,  and  should  therefore  be  sterilized  before  being  used. 
Poi  pyelograms,  the  15  per  cent  solution  should  be  used,  and 
for  eystograms  the  10  per  cent  solution.  The  gravity  method 
should  always  be  employed  in  the  introduction  of  the  solution 
into  the  renal  pelvis  and  ureter.  Great  care  should  be  exer¬ 
cised  m  making  pyelograms  in  cases  where  there  is  marked 
impairment  of  renal  function,  for  in  such  cases  the  introduc¬ 
tion  of  any  solution  into  the  renal  pelvis  might  so  disturb  the 
already  markedly  impaired  functional  activity  of  the  kidneys 
as  to  cause  the  onset  of  uremia.  This  solution,  either  by  its 
adhesive  properties,  by  its  capability  of  being  absorbed,  or  by 
means  of  its  comparative  density,  accentuates  the  shadows  of 
calculi  in  the  urinary  tract  when  they  are  not  ordinarily  seen 
in  the  plain  roentgenogram. 


NOTES  ON 

Diseases  of  the  Eye.  By  George  E.  de  Schweinitz.  Eighth 
edition.  Cloth,  $6.00.  ( Philadelphia :  W.  B.  Saunders  Com¬ 

pany,  1916.) 

It  is  a  common  weakness  in  the  writings  of  men  who  have  had 
their  training  along  ultra-pathological  lines  that  the  element  of 
practical  application  is  obscured  by  the  setiological,  histological 
and  allied  considerations.  Fuchs’  inestimable  text-book  has  been 
rendered  as  practical  as  it  is  because  of  Alexander  Duane’s  paren¬ 
thetically  inserted  notes. 

Similarly,  in  the  earlier  editions  of  de  Schweinitz’  book,  the 
minutiae  of  the  therapeutic  sections  were  lacking,  and  the  practi¬ 
tioner,  seeking  to  apply  the  outlined  treatment  to  a  given  case, 
could  not  always  find,  in  the  text,  the  proportions  of  the  sug¬ 
gested  remedies. 

Furthermore,  the  section  on  extraocular  muscles  and  the 
orthoptic,  gymnastic  procedures  variously  employed  for  derange¬ 
ments  in  them  were  also  slighted  in  the  earlier  volume.  On  these 
grounds  one  ophthalmologist,  having  felt  this  to  be  a  great  draw¬ 
back,  has  criticised  de  Schweinitz’  work  somewhat  severely. 

The  more  recent  editions  have  been  gradually  perfected,  and  we 
have,  in  the  last  revision,  a  work  truly  comparable  with  Fuchs’ 
production,  and,  certainly,  the  leading  ophthalmological  text-book 
in  the  English  language. 

With  the  incalculable  advantage  of  an  early  start  in  his  writings 
de  Schweinitz  has  been  able  to  review  his  own  work  repeatedly, 
while  still  in  the  heyday  of  his  active  career;  and  because  of 
these  revisions  the  book  is  thoroughly  up  to  date  in  every  par¬ 
ticular  and  is  one  which  can,  with  safety  and  profit,  be  used  as  a 
guide  by  the  practitioner. 

The  most  important  addition  to  this  eighth  volume  is  the  peri¬ 
metric  work  of  Clifford  Walker,  whose  visual  field  studies  are 
now  classic.  The  consideration  given  these  investigations  proves 
that  the  broadest  and  most  important  line  of  oculistic  endeavor,  at 
the  present  time,  is  perimetry  which,  with  ophthalmoscopy,  as 
now  being  worked  out,  is  recognized  as  the  greatest  and  surest 
connecting  link  between  ophthalmology  and  its  parental  subjects 

medicine  and  surgery. 


NEW  BOOKS. 

The  section  on  operations  is  most  complete.  If  any  ophthalmic 
volume  is  ever  to  become  as  standard  as  Fuchs’  text-book,  this 
of  de  Schweinitz  will  be  the  one.  L  W 

The  Principles  of  Diagnosis  and  Treatment  in  Heart  Affections. 
By  Sir  James  Mackenzie,  M.  D.  Cloth,  $2.50.  ( London ,  Ox¬ 

ford  University  Press:  Henry  Froude  and  Ilodder  d  Stough¬ 
ton,  1916.) 

Based  upon  the  conspicuous  ability  for  observation  and  careful 
study  which  has  been  emphasized  by  the  surmounting  of  unusual 
obstacles  to  research,  an  almost  holy  reverence  has  grown  up  for 
the  work  of  Sir  James  Mackenzie.  It  is,  then,  a  little  disappoint¬ 
ing  that  he  should  have  thrown  together  a  few  rather  elementary 
lectures  and  philosophical  comments  on  cardiac  conditions  and 
should  have  published  them.  From  the  great  much  is  expected, 
and  the  title  of  this  book  had  rather  forecast  a  summary  and 
conclusion  of  his  life  s  work  that  would  endure  as  his  monument 
to  future  generations. 

In  reviewing  the  book,  there  are,  in  addition  to  the  short  and 
numerous  notes  from  his  rich  experience  that  must  be  dug  from 
the  text,  several  points  that  merit  careful  consideration.  In  the 
first  place,  heart  failure  or  myocardial  insufficiency,  as  it  is  often 
designated,  represents  the  inability  of  the  heart  to  play  its  de¬ 
manded  part  in  the  physical  life  of  the  individual.  The  particular 
lesion  and  its  characteristic  physical  signs  are  only  secondarily 
important.  Again,  clinical  signs,  unfortunately,  fall  down  where 
cardiac  efficiency  is  questioned;  hence  the  need  for  more  careful 
histories  and  more  exact  study  of  symptoms,  which  are,  after  all, 
the  earliest  signs  of  heart  failure.  Further,  the  knowledge  of  the 
wound  is  emphasized— the  variance  of  its  characteristics  in  dif¬ 
ferent  ages  and  under  different  conditions — and  the  fact  that  the 
diseased  heart  represents  a  physiological  response  to  a  pathological 
demand  is  stressed.  And  in  diagnosis  this  book  points  out  the 
impossibility,  as  a  rule,  of  relying  on  any  one  sign  to  supply  the 
sole  basis  for  our  conclusions. 

From  the  patient’s  point  of  view,  Sir  James  Mackenzie  brings 
out  the  importance  of  prognosis.  He  speaks  against  the  present 
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pensary  method  of  treating  cardiac  ca  ,  useless 

their  response  to  treatment. 

rs  stsstuS  mJr«2 

Press,  1915.) 
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instinctive  and  intellectual  phenomena.  In  the  majo  y 
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The  Priniciples  and  Practice  of  Perimetry.  By  lotheb  a  M, 

M.  D.,  F.  A.  C.  S.  Cloth,  $2.50.  ( Philadelphia :  Lea  &  Fetnger, 

.  1916.) 

In  this  fascinating  little  hook  of  two 

but  has  in  addition,  breathed  into  the  dry  facts  thus  gleaned  the 
warmth  and  enthusiasm  of  a  man  thoroughly  engrossed  m  his 

dogmatism,  because  o, ’the parted  rn, te  ^  stales  „ 

P"  due°to  thAo  doubt,  that  no  English-speaking  physician  has 

r  praetS  ar,rr.dem.c  has  been  found  to  he  the  logical 

tC-C**,‘h  which  many  observe,  will 

—  He  contends  ««  “  ™ 

the1  expressed  des.ietr  an  i'ron-ciad  standardisation  of  colors 


must  meet  with  uniform  •«**»-  trul 

example,  that  a  deep  orange-red  will  give  a  larg 

refl„is  statement,  however,  that  ,»  "'"'h "i 
fields  reaches  its  highest  degree,  will  not  be  accepteu 

hlSAnotherSitem  of  practical  import  is  that  the ^ta^S 
rer“rrlVordeXeSthye  careless  Beid-taking  o,  most  sun 

Of  toe^mplmrtw  over  other  scotometric  devices,  we  are  fully 
aoUoLr.s  excellent,  -  -d  r„««ah, 

the  normal  blind  spot,  and  contends  that  its  presence  rs  the 
ei^n  of  enlargement  of  the  latter. 

The  value  in  diagnosis  and  prognosis,  of  perimetry,  requen 
prised  during  the  course  o,  regressive  processes  in  mtraocular 

riiQnrdprs  is  clearly  demonstrated.  # 

The  whole  perimetric  subject  is  brought  under  two  headsv 

(aT  General  pathology  of  the  visual  fields,  (b) 
of  the  visual  fields.  Details  are  given  and  the  visual 
divided  into  groups  for  systematic  study  and  isolation. 

The  reader  is  astonished  at  the  very  evident  thoroughness  with 
which  the  author  has  examined  the  visual  fields  of  cases  embrac¬ 
ing,  apparently,  almost  every  condition  which  would  show 
nerimetric  change  whatever. 

An  individual  point  not  emphasised  eluewhert,  m  iite ratur  e  so 

^ZZsZT*"™  o"rgee,°or  immediateiy 
““g  a  definite ‘scotoma  a  region  in  which  color  and  form 

are  determined,  but  with  great  uncertainty. 

One  of  the  most  striking  sections  of  the  book  is  the  one  c  - 
taining  the  assertion  that  reversal  of  the  color  fields  in  choked 
S  fs  psychic  in  origin,  and  not  organic,  and  pointing  out  the 
fact  that  neoplasms  in  various  parts  of  the  brain  may  pro 

^The^bTection  that,  if  Cushing’s  and  Walker’s  explanation  that 
naSi  contraction  of  the  visual  Helds  in  brain  tumor  with  chok  d 
disk  is  due  to  pressure  of  the  chiasm  outward  against  the  caret 
arteries  by  the  distended  third  ventricle  is  an  acceptable  hypoth¬ 
esis  there  should  be  altitudinal  changes  as  well,  because  the 
same  force  would  crowd  the  chiasm  down  upon  its  bony  e 
the  sphenoid,  is  well  taken.  Peter’s  explanation  of  the  P^eno 
on  other  grounds  is  well  worth  consideration.  He  say *  t hat 
because  of  the  eccentric  location  of  the  disk,  an  ie 
”  the  temporal  distribution  of  the  optic  nerve  is  accomplished  by 
a  longer  and  more  circuitous  route  than  the  direct  radiations  of 
the  nasal  retina,”  he  regards  the  nasal  contraction  as >  a ^  purely 
intraocular  affair  such  as  occurs  in  glaucomatous  atrop  Un¬ 
quotes  Siemerling’s  case  for  proof  of  the  patho  ogica  con 
that  distention  of  the  third  ventricle  would  be  more  apt  to  pr 
duce  bitemporal  than  binasal  hemianopsia. 

Sere  is  a  splendid  summing  up  of  the  various  changes  in 
glaucomatous  fields  with  points  on  perimetric  diagnosis^ 

In  diseases  of  the  optic  nerve  proper,  the  visual  field  cha  8 
characteristic  of  the  various  forms  of  posterior  sinus  disease 
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clearly  demonstrated  and  lucidly  explained,  the  findings  of  Mark- 
breiter  and  others,  who  have  recently  conducted  classical  investi¬ 
gations  into  this  particular  branch  of  perimetry,  being  carefully 
tabulated  for  the  rhinologist’s  benefit. 

In  discussing  toxic  amblyopia,  it  is  interesting  to  note  that 
Peter  gives  some  preference  to  the  less  popular  theory  that  the 
process  begins  in  the  ganglionic  cells  of  the  retina,  secondarily 
spreading  to  the  nerve  fibres  or  papillo-macular  bundle  and  not 
conversely. 

There  is  an  excellent  section  on  fields  in  disease  of  the  chiasm, 
with  the  various  views  as  to  the  modus  operandi,  richly  illustrated 
with  charts.  Under  this  heading,  Peter  warns  against  the  bizarre 
and  heterogeneous  fields  of  organic  chiasmal  disease  frequently 
complicated  by  hysteria,  with  the  consequent  double  and  mislead¬ 
ing  perimetric  findings. 

Under  diseases  of  the  optic  tracts,  the  author  agrees  with  Hess 
and  Walker  that  the  Wernicke  pupillary  phenomenon  and  the 
Wilbrand  prism  phenomenon  are  of  no  value  in  localization  of  a 
lesion  in,  or  anterior  to,  the  basal  nuclei  from  one  above  these 
nuclei  in  the  optic  radiations  and  cortex.  But  he  believes  that, 
if  the  technic  is  perfected  to  more  scientific  precision,  the  former 
test  may  be  of  value  in  locating  the  seat  of  the  lesion  in  hemi- 
anopic  central  amblyopia. 

The  section  on  diseases  of  the  optic  radiations  is  really  fascinat¬ 
ing,  and  of  great  interest  to  the  neurologist  as  well  as  the  ophthal¬ 
mologist. 

The  best  section  of  the  book,  however,  is  Part  IV — Fields  in 
Functional  Nervous  Diseases — wherein  all  the  latest  studies  are 
collaborated  and  presented  in  such  a  systematic  form  that  it  will 
prove  invaluable  as  a  supplement  to  the  studies  of  the  neurologist 
or  internist  in  the  difficult  differential  diagnoses  so  often  con¬ 
fronting  them. 

Altogether,  this  little  volume  is  one  well  worth  having,  and 
grows  upon  one  with  each  reading. 

It  is  to  be  hoped,  however,  now  that  the  first  edition  has  been 
received  so  well,  that  Dr.  Peter  will  soon  present  the  subject  in 
still  greater  detail  and  technicality,  for  it  is  one  of  unending 
possibilities.  L  B  W 

Physical  Diagnosis.  By  John  C.  Da  Costa,  Jr.,  M.  D.  3d  edition. 
Cloth,  $3.50.  ( Philadelphia  and  London:  W.  B.  Saunders 

Company,  1915.) 

The  subject  matter,  arranged  as  in  preceding  editions,  has  been 
somewhat  enlarged.  The  illustrations  are  good  and  original.  The 
topographical  charts  add  much  to  the  clearness  of  the  text.  The 
pathology  of  diseased  conditions  is  briefly  treated  along  with 
descriptions  of  the  physical  findings.  Diagnosis  by  means  of  the 
electrocardiograph,  the  sphygmomanometer  and  the  X-Ray  is 
discussed  and  examples  are  given  in  their  proper  places.  This 
should  prove  a  very  useful  book.  M.  A.  H. 

Obstetrics,  Normal  and  Operative.  By  George  Peaslee  Shears, 

M.  D.  Cloth,  $6.00.  ( Philadelphia :  J.  B.  Lippincott  Company 
1916.) 

This  recent  addition  to  the  rapidly  growing  number  of  text¬ 
books  of  obstetrics  is  an  attempt,  as  the  author  says  in  the 
preface,  to  eliminate  the  irrelevant  matter  usually  present  in 
such  works  and  to  give  more  attention  to  the  practice  of  obstetrics. 
The  result  is  a  one-man  book  with  many  glaring  inaccuracies 
and  omissions.  There  is  throughout  the  work  an  evident  lack  of 
familiarity  with  the  recent  scientific  literature.  The  author  in 
large  part  relies  upon  his  own  personal  experience,  but  does  not 
substantiate  his  assertions  with  any  actual  figures.  There  are 
numerous  unnecessary  repetitions  and  cross-references  that  tend 
to  annoy  the  reader  and  distract  his  attention. 

As  examples  of  the  inaccuracies  might  be  cited  the  reference 
to  obstetrician  as  a  word  of  Greek  derivation,  the  statement  that 


the  urea  and  ammonia  determination  require  two  or  three  days’ 
work,  that  syphilis  is  the  most  common  cause  of  abortion,  that 
occiput  posterior  positions  are  usually  associated  with  dispro¬ 
portion,  that  the  blood  loss  in  a  normal  labor  is  80-100  gm.,  that 
rickets  is  hereditary  and  so  on.  In  speaking  of  acute  yellow 
atrophy  of  the  liver  it  is  stated  that  it  occurs  so  frequently  among 
pregnant  women  that  it  was  called  “  icterus  gravis  ”  by  the  older 
writers. 

Several  practical  points  are  entirely  omitted:  rectal  examina¬ 
tions  during  labor  are  not  mentioned,  nor  is  tamponing  the  uterus 
after  delivery  in  cases  of  placenta  praevia;  manual  rotation  of  the 
head  before  applying  forceps  is  scarcely  considered.  Delivery  of 
the  head  by  the  Ritgen  maneuver  or  some  modification  of  it  is 
not  included  in  the  discussion  of  a  normal  delivery.  Chronic 
nephritis  is  treated  separately  from  the  other  toxemias  and,  in 
spite  of  its  frequency  and  the  excellent  results  obtained  by  reason¬ 
ably  intelligent  treatment,  the  entire  discussion  is  contained  in 
22  lines  and  the  only  treatment  mentioned  is  the  termination  of 
the  pregnancy.  On  the  other  hand,  asphyxia  neonatorum  is  given 
22  pages  and  14  large  illustrations,  five  of  which  picture  the 
Sylvester  and  Schultze  methods,  neither  of  which  has  anything 
to  recommend  it  in  the  treatment  of  this  condition. 

The  author  s  chemical  views  are  put  forth  in  such  a  manner  as 
to  be  very  confusing.  Sub-oxidation,  a  very  indefinite  term,  is 
used  to  explain  the  manifold  metabolic  disturbances  of  pregnancy 
and  a  theory  of  the  cause  of  eclampsia  is  based  upon  this  un¬ 
proven  deprivation  of  the  tissues  of  oxygen.  In  fact  the  lack  of 
oxygen  is  blamed  for  many  things  and  the  therapeutic  use  of  the 
gas  is  recommended  in  almost  every  condition  for  the  mother  and 
child.  The  observation  upon  the  fetal  heart  rate  when  the  mother 
is  given  oxygen  by  inhalation  is  so  opposed  to  current  physio¬ 
logical  opinion  that  it  needs  to  be  confirmed  by  some  more  exact 
procedure  before  being  accepted  as  an  exception  to  the  usual 
result  of  increasing  the  oxygen  supply. 

In  general  the  advice  given  is  sound  and  in  conformity  with 
modern  conservative  prevention  and  therapy;  but  occasional 
dangerous  bits  of  teaching  are  noted.  It  is  stated  that  2%  or  3 
hours’  first-stage  pains  without  progress  supply  an  indication  for 
forceps  and  the  author  further  states  that  when  a  patient  says  she 
can  bear  it  no  longer  ”  she  should  be  delivered  instrumentally. 

It  is  truly  pernicious  to  propagate  such  views  among  the  physi¬ 
cians  of  the  country  who  are  already  far  too  radical  in  their  use 
of  artificial  methods  of  delivery. 

The  illustrations  are  mostly  quite  familiar  and  practically  the 
only  original  ones  are  reproductions  of  photographs  which, 
although  exemplifying  the  photographer’s  art,  do  not  rank  very 
high  in  the  realm  of  medical  illustration.  e.  D.  P 

Diseases  of  the  Skin.  By  Henry  H.  Hazen,  M.  D.  Cloth,  $4.00. 

(St.  Louis:  C.  F.  Mosby  Company,  1915.) 

It  is  true,  as  the  author  states  in  his  preface,  that  an  apology 
is  needed  for  adding  another  text-book  on  diseases  of  the  skin 
to  the  many  now  available.  But  if  an  author  can  demonstrate 
good  reasons  for  his  work,  such  as  a  departure  from  the  usual 
methods  of  treating  his  subject— in  other  words,  if  he  shows 
originality  or  the  emphasizing  of  important  aspects— we  are  obli¬ 
gated  at  least  to  become  acquainted  with  his  presentation.  Dr. 
Hazen,  writing  especially  for  students  and  practitioners,  has  de¬ 
parted  from  the  usual  text-book  methods  in  several  ways.  He  has 
given  a  classification  of  diseases  for  the  most  part  based  on 
etiologic  or  pathologic,  rather  than  on  anatomic,  grounds;  more¬ 
over  he  has  emphasized  the  pathologic  and  histo-pathologic  aspects 
especially  of  the  commoner  diseases— a  factor  which  we  believe 
to  be  of  the  highest  importance  for  the  teacher  and  of  the  greatest 
significance  for  the  pupil. 

We  welcome  particularly  the  chapters  on  etiology,  symptoma¬ 
tology,  diagnosis,  treatment  and  hygiene  as  concise  yet  fairly  com- 
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plete  presentations  .of  the  most  important  aspects  of  study  of 
the  various  dermatoses.  A  text-book  of  this  size  and  purpose 
must  of  necessity  be  so  brief  that  the  author  is  constrained  to 
become  rather  dogmatic  in  his  statements.  We  must,  therefore, 
accept  with  a  certain  amount  of  reserve  various  statements  made 
in  the  section  on  etiology.  The  discussion  on  symptomatology  is 
good,  especially  on  that  of  occupational  diseases. 

The  methods  recommended  for  diagnosis  are  based,  as  the  author 
states,  on  the  splendid  little  system  arranged  by  Dr.  Gilchrist 
for  use  in  his  teaching  in  The  Johns  Hopkins  University  courses. 
The  author  uses  a  modification  of  this,  which  means  that  the 
disease  is  diagnosed  by  a  consideration  of  the  primary  lesion,  the 
arrangement  and  distribution  of  lesions,  the  objective  symptoms 
etc.,  the  system  being  used  very  much  as  a  key  similar  to  that 
in  a  text-book  on  botany  or  the  like. 

The  chapters  on  therapy  and  hygiene  are  sufficiently  com¬ 
plete  for  a  book  of  this  size.  We  are  pleased  to  note  that  sufficient 
space  is  given  to  X-Ray  therapy  which  has  won  for  itself,  in 
recent  years,  such  an  important  place  in  the  alleviation  of  skin 
disorders.  A  very  brief  account  only  is  given  of  radium,  and  too 
little  of  electrolysis — two  very  important  agents  in  the  therapeutic 
armamentarium.  The  sections  on  hygiene  and  on  professional 
and  trade  dermatoses  are  clear,  brief,  and  very  practical. 

We  are  pleased  to  note  many  excellent  prescriptions  which  are 
written  in  the  metric  as  well  as  in  the  usual  system;  but  some  of 
these  require  correction  and  would  be  more  instructive  were 
they  written  out  in  full,  especially  for  the  student  who  is  frequently 
not  too  well  equipped  in  this  important  part  of  medical  training. 

There  are  a  few  points  of  minor  importance  to  which  attention 
may  be  directed,  such  as  the  use  of  the  term  “  barber’s  itch  ”  as  a 
synonym  for  two  different  diseases;  namfely,  sycosis  vulgaris  and 
sycosis  parasitica.  In  the  section  on  tuberculosis  of  the  skin 
(lupus  vulgaris)  the  author  makes  no  mention  of  the  importance 
of  a  generalized  or  a  pulmonary  tuberculosis  as  a  probable  accom¬ 
paniment  of  the  disease  of  the  skin. 

In  a  brief  review  such  as  this  it  would  be  difficult  to  discuss 
every  section;  but  attention  should  be  called  especially  to  the 
excellent  sections  on  eczema  and  on  syphilis. 

It  is  unfortunate  that  nearly  every  photomicrograph  is  practi¬ 
cally  worthless  because  the  histologic  changes  are  so  poorly 
depicted.  But  too  much  pfaise  cannot  be  given  for  the  excellent 
photographs,  most  of  which  we  know,  from  personal  association, 
have  been  made  by  the  author  and  his  teacher  and  associate, 
Dr.  Gilchrist.  A  good  photographic  representation  of  a  disease  of 
the  skin  is  the  most  eloquent  kind  of  description  and  the  most 
lasting  for  the  student  mind. 

Like  many  books  of  its  kind  it  is  up  to  date,  especially  in  the 
adequate  summaries  of  many  of  the  rare  diseases.  It  has  the 
advantage  that  the  author  always  gives  an  account  of  his  own 
experiences  and  work  in  dermatologic  fields — which,  if  not  always 
in  accord  with  the  usual  opinions  of  other  and  older  dermatolo¬ 
gists,  at  least  makes  the  book  individual.  In  this  connection,  also, 
the  book  expresses,  as  the  author  states  in  his  preface,  many  of 
the  views  and  some  of  the  therapeutic  measures  adopted  by  the 
dermatologic  staff  of  The  Johns1  Hopkins  Hospital.  Further¬ 
more,  the  author  has  taken  pains  to  give  his  findings  -in  studies 
of  skin  diseases  in  the  negro,  which  are  always  instructive  and 
interesting,  at  least  by  way  of  comparison. 

The  book  is  attractively  bound,  is  very  handy,  and  when  proper 
correction  is  made  of  the  occasional  typographical  errors,  it  can 
well  make  a  claim  for  use  as  a  text-book  for  the  student,  who  has 
not  the  time  to  read  the  more  comprehensive  works,  and  for  the 
practitioner  who  is  too  busy  to  delve  too  far  into  the  possibilities 
of  a  puzzling  diagnosis.  I.  R.  p. 


Skin  Cancer.  By  Henry  H.  Hazkn,  M.  D.  Cloth,  $3.00.  (St.  Louis: 
C.  V.  Mosby  Company,  1916.) 

This  is  a  book  primarily  for  the  clinician  and  deals  not  only 
with  skin  cancer  and  cancerous  lesions  but  also  with  skin  lesions 
which  might  be  mistaken  for  cancer.  The  description  of  cause 
and  symptoms  is  brief  but  complete.  The  subject  of  differential 
diagnosis  is  well  summarized  in  a  separate  chapter.  In  addition 
to  this  there  is  an  excellent  chapter  dealing  with  treatment  in 
a  way  which  is,  neither  too  radical  nor  too  conservative.  The 
book  is  well  arranged  and  very  readable.  It  offers  an  excellent 
resume  of  the  subject  of  cancer  of  the  skin.  It  cannot  be  too 
highly  recommended  to  the  profession,  for  it  is  a  thoroughly 
modern  treatise.  J.  C.  L. 

Blood-Pressure,  from  the  Clinical  Standpoint.  By  Francis  Ash¬ 
ley  Faugiit,  M.  D.  Second  edition.  Cloth,  $3.25.  (Philadel¬ 
phia:  IT.  B.  Saunders  Company,  1916.) 

The  practitioner  will  find  in  this  book  a  complete  and  well- 
balanced  summary  of  the  ponderous  literature  of  late  years  upon 
this  important  subject.  The  whole  is  tempered  by  the  author’s 
good  scientific  insight  and  conservative  clinical  judgment.  In 
the  preface  the  writer  begs  latitude  from  the  strictly  scientific 
investigator  for  his  attempt  to  draw  clinical  conclusions  from 
laboratory  data,  but  one  is  rather  struck  by  the  absence  of  the 
attempt  to  elaborate  his  own  hypotheses  without  a  substantial 
background  of  fact. 

The  text  is  introduced  by  a  review  of  the  physiology  of  the 
circulation  and  of  the  factors  concerned  in  the  maintenance  of 
blood-pressure.  The  various  methods  for  estimating  blood- 
pressure  are  discussed  and  the  instruments  to  be  used  are  de¬ 
scribed,  under  their  market  names,  in  detail.  The  blood-pressure 
in  health  and  the  effect  upon  it  of  various  external  factors — race, 
climate,  altitude,  age  etc.,  are  also  dealt  with. 

Then  follows  the  clinical  application  and  the  subject  of  blood- 
pressure  is  correllated  with  the  following  conditions — acute  infec¬ 
tions  (with  sub-headings),  arteriosclerosis,  nephritis,  cardiac  dis¬ 
ease,  surgical  operations  and  obstetrics  and  in  its  relation  to 
life  insurance.  There  is  an  appendix  upon  the  therapeusis  of 
hypertension. 

The  book  does  not  mark  an  epoch  in  the  study  of  blood-pressure, 
but,  with  a  few  very  minor  exceptions,  it  is  a  careful  compilation 
of  our  knowledge,  to  date,  of  this  subject. 

J.  T.  K.,  Jr. 

International  Clinics.  A  Quarterly  of  Illustrated  Lectures  and 
Especially  Prepared  Original  Articles.  Vol.  III.  Twenty- 
sixth  series.  Cloth.  ( Philadelphia  and  London:  J.  B.  Lip- 
pincott  Company,  1916.) 

Any  comment  upon  this  work  would  be  entirely  superfluous. 
The  name  is  all  that  is  necessary  to  recommend  the  perusal  of  its 
contents.  Of  especial  importance  in  this  volume  is  the  considera¬ 
tion  of  pneumothorax  and  tuberculosis,  both  from  a  clinical  and 
roentgenological  standpoint. 

Urgent  Surgery.  By  Felix  Lejars,  translated  from  the  seventh 
French  edition  by  Wm.  S.  Dickie,  F.  R.  C.  S.  Vol.  1.  Cloth, 
$7.00.  (New  York:  William  Wood  <6  Co.,  1914.) 

This  book  offers  very  little  to  recommend  itself  under  such  a 
title.  It  is  extremely  redundant,  both  in  writing  and  illustrations. 
It  is  written  in  the  first  person  and  the  present  tense  and  becomes 
tiresome  reading.  The  subjects  are  handled  in  a  scattered,  diffuse 
manner  and  one  gains  a  very  poor  impression  of  what  one  should 
do  in  cases  of  urgent  surgery.  In  short,  there  is  nothing  in  this 
book,  that  is  not  found  in  any  of  the  minor  text-books  of  surgery, 
where  the  subject  will  be  found  presented  in  a  very  much  more 
logical  and  succinct  manner. 
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Cerebellar  Abscess,  Its  Etiology,  Pathology,  Diagnosis  and  Treat¬ 
ment.  By  Isidore  Friesner,  M.  D.,  and  Alfred  Braun,  M.  D., 

F.  A.  C.  S.  Cloth,  $2.50.  (New  York:  Paul  B.  Hoeber,  1916.) 

This  is  a  very  comprehensive  and  excellent  treatise  on  abscess 
of  the  cerebellum.  As  an  introduction,  there  is  a  very  good  con¬ 
sideration  of  the  anatomy  and  physiology  of  the  cerebellum.  The 
etiology,  pathology,  symptoms,  prognosis  and  treatment  are 
separately  and  quite  thoroughly  considered.  There  is  a  very  good 
bibliography. 

Practical  Bandaging,  Including  Adhesive  and  Plaster-of-Paris 
Dressings.  By  Eldridge  L.  Eliason,  A.  B.,  M.  D.  Cloth,  $1.50. 
(Philadelphia  and  London:  J.  B.  Lippincott  Company,  1914.) 

This  is  a  small  book  giving  illustrations  of  the  bandages  most 
commonly  used.  There  is  nothing  especially  new,  the  bandages 
being  mostly  of  the  type  found  in  all  text-books.  Many  of  the 
newer  bandages  that  possess  more  or  less  individuality  are  not 
included.  The  book,  however,  is  very  well  condensed  and  should 
be  useful  for  the  medical  student. 

Studies  in  Surgical  Pathological  Physiology  from  the  Laboratory 
of  Surgical  Research.  New  York  University.  Vol.  I.  Cloth. 
(New  York  University,  1915.) 

The  value  of  this  work  lies  in  the  stimulus  for  experimental 
observation  in  surgical  laboratories.  It  includes  quite  a  fund  of 
experimental  work  bearing  upon  practical  problems.  The  papers 
are  presented  in  their  original  form,  as  the  subjects  are  so  diffuse 
as  not  to  allow  their  arrangement  in  any  systematic  grouping. 
The  caliber  of  the  articles  necessarily  varies,  but  most  of  them 
will  be  found  valuable  by  those  engaged  in  experimental  work. 

Bone  Graft  Surgery.  By  Fred  H.  Albee,  A.  B.,  M.  D.,  F.  A.  C.  S. 
Cloth,  $6.00.  (Philadelphia  and  London:  W.  B.  Saunders 
Company,  1915.) 

Because  of  the  importance  of  Albee’s  contributions  to  bone 
surgery,  notably  transplantation  for  tuberculosis  of  the  spine  and 
inlay  graft,  both  of  which  he  has  done  so  much  to  develop,  this 
book  has  been  looked  forward  to  with  considerable  interest.  These 
two  subjects  have  received  the  brunt  of  the  author’s  attention  in 
this  volume,  both  being  very  well  presented  and  profusely  illus¬ 
trated.  His  own  technique,  which  is  so  efficiently  developed,  is 
very  clearly  demonstrated  and  should  be  very  helpful  to  those 
interested  in  bone  surgery. 

The  treatment  of  fractures  of  the  femur  and  fractures  of  the 
os  calcis  and  patella  with  bone  pegs  is  also  a  very  distinct  advance, 
and  shows  the  development  of  the  author’s  technique.  The  entire 
book  is  most  valuable  for  those  interested  in  bone  surgery. 

Localization  by  X-Rays  and  Stereoscopy.  By  Sir  James  Macken¬ 
zie  Davidson.  Cloth,  $3.00.  (New  York:  Paul  B.  Hoeber, 
1916.) 

The  author  discusses  the  various  methods  employed  in  locating 
various  bodies.  He  does  not  confine  himself  to  the  roentgeno¬ 
logical  methods,  but  includes  others,  for  instance,  those  in  which 
the  telephone  and  electro-magnet  are  used. 

The  methods  described,  although  somewhat  complicated,  are 
very  exact  and  should  be  of  great  assistance,  particularly  in 
locating  deep-seated  bodies. 

The  chapter  dealing  with  the  exact  localization  of  deep-seated 
bodies  in  the  eye  is  most  interesting  and  instructive.  The  tech¬ 
nique  is  very  accurate  and  consequently  the  results  are  uniformly 
good. 

Throughout  the  book  various  ingenious  techniques  are  given, 
which  the  author  employs  not  only  in  the  subject  under  discus¬ 
sion  but  also  in  his  general  roentgenological  work. 

The  final  chapter  discusses  protection  for  the  roentgenologist. 
This  is  particularly  opportune,  since  the  great  amount  of  localiza¬ 


tion  that  is  being  done  incidental  to  the  war  is  beginning  to  show 
some  harmful  effects  upon  the  roentgenologists. 

This  book  should  be  very  valuable  to  all  roentgenologists,  but 
particularly  to  those  who  are  operating  in  large  industrial  centers 
where  the  need  of  localization  of  foreign  bodies  is  very  great. 

F.  H.  B. 

Diagnosis  and  Treatment  of  Surgical  Diseases  of  the  Spinal  Cord 
and  Its  Membranes.  By  Charles  A.  Elsberg,  M.  D.,  F.  A.  C.  S. 
Cloth,  $5.00.  (Philadelphia  and  London:  W.  B.  Saunders 
Company,  1916.) 

Treatises  on  surgery  of  the  spinal  cord  are  quite  infrequent  and 
for  this  reason  this  book  is  received  with  considerable  interest 
and  should  be  of  much  assistance.  It  is  mainly  a  summary  of  the 
author’s  experiences.  The  technique  of  his  operations  and  the 
general  run  of  cases  that  he  has  encountered  give  one  a  very 
good  idea  of  surgery  and  surgical  conditions  of  the  spinal  cord. 
The  part  on  tumors  of  the  spinal  cord  is  particularly  good,  espe¬ 
cially  from  a  pathological  and  operative  standpoint.  The  subjects 
are  well  presented,  although  somewhat  redundant.  The  illus¬ 
trations  are  good. 

k 

A  Text-Book  of  Physiology  for  Medical  Students  and  Physicians. 
By  William  H.  Howell,  Ph.  D.,  M.  D.,  Sc.  D.,  LL.  D.,  Balti¬ 
more,  Md.  Sixth  edition,  thoroughly  revised.  Cloth,  $4.00 
net.  (Philadelphia  and  London:  W.  B.  Saunders  Company, 
1915.) 

The  sixth  edition  of  any  text-book  calls  for  but  brief  considera¬ 
tion  in  this  place  because  its  field  of  usefulness  has  been  estab¬ 
lished.  Howell’s  Physiology  has  maintained  its  preeminence  for 
two  chief  reasons:  First,  because  the  author  has  retained  a 
thoroughly  modern  point  of  view  in  dealing  with  the  various 
phases  of  a  now  complex  subject,  as  is  indicated  by  his  treatment 
of  the  newer  literature;  and  second,  because  the  style  of  presenta¬ 
tion  is  simple  and  clear.  An  illustrated  text-book  of  physiology 
which  accomplishes  these  ends,  and  yet  is  held  within  a  thousand 
octavo  pages  of  ten-point  type,  is  worthy  of  its  success. 

The  Origin  and  Nature  of  the  Emotions.  By  George  W.  Crile,  M.  D. 
Cloth,  $3.00.  (Philadelphia  and  London:  W.  B.  Saunders 
Company,  1915.) 

In  this  volume  eight  addresses  delivered  by  Dr.  Crile  before 
various  societies  during  the  past  few  years  have  been  brought  to¬ 
gether.  The  titles  of  the  addresses  give  a  clue  to  their  contents 
and  are  as  follows:  (1)  Phylogenetic  Association  in  Relation  to 
Certain  Medical  Problems;  (2)  Phylogenetic  Association  in  Rela¬ 
tion  to  the  Emotions;  (3)  Pain,  Laughter  and  Crying;  (4)  The 
Relation  Between  the  Physical  State  of  the  Brain-Cells  and  Brain 
Functions — Experimental  and  Clinical;  (5)  A  Mechanistic  View 
of  Psychology;  (6)  A  Mechanistic  Theory  of  Disease;  (7)  The 
Kinetic  System;  (8)  Alkalescence,  Acidity,  Anesthesia— a  Theory 
of  Anesthesia. 

The  author  of  these  addresses  has  a  fertile  imagination  and 
delights  in  attempting  the  formulation  of  general  laws  that 
epitomize  the  data  slowly  accumulated  by  clinical  and  pathological 
research.  In  the  papers  before  us  he  attempts  to  correlate  many 
of  the  known  facts  of  surgical  pathology  and  physiology  with  facts 
of  general  biology.  Thus  after  discussing  the  phylogenetic  origin 
of  the  emotions,  for  example,  he  tries  to  establish  the  pathological 
identity  of  surgical  and  emotional  shocks.  With  the  aid  of  labora¬ 
tory  associates,  he  supports  his  views  based  upon  clinical  observa¬ 
tions  with  laboratory  studies  (histological,  chemical,  physio¬ 
logical). 

In  the  experimental  work,  animals  were  subjected  to  fear  and 
anger,  to  infection  and  to  protein  poisoning,  and  later  the  histo¬ 
logical  changes  in  the  organs  and  tissues  were  studied.  Crile 
describes  certain  alterations  in  the  brain,  the  adrenals  and  the 
liver,  that  he  believes  are  due  to  emotion,  infection,  or  poisoning. 
Since  the  changes  were  limited  to  the  three  organs  mentioned, 
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he  groups  these  organs  together  into  what  he  calls  the  “  kinetic 
system  ”  and  suggests  that  no  member  of  the  system  can  act 
without  the  cooperation  of  the  other  two.  The  changes  that  the 
organs  of  the  kinetic  system  undergo  in  the  ordinary  wear  and 
tear  of  life  are  repaired  largely,  he  believes,  during  sleep,  a  view 
which  he  also  supports  by  experiments  on  animals. 

Crile,  in  a  pleasing  way,  draws  upon  the  researches  and  hypoth¬ 
eses  of  Darwin,  of  Sherrington,  and  of  Cannon,  to  interpret  his 


clinical  studies  and  his  experimental  observations.  The  book 
makes  interesting  reading  and  though  conservative  workers  will 
prooaDly  withhold  judgment  regarding  the  interpretation  of  the 
histological  findings  and  of  the  experiments  pending  further 
studies,  still  the  book  should  be  stimulating  to  thought  and  re¬ 
search  and  will  be  read  by  physicians,  medical  students  and 
biologists  with  interest  and  pleasure.  The  illustrations  add  to  the 
attractiveness  of  the  several  papers.  L.  F.  B. 
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THE  D:N  RATIO  IN  DIABETES  MELLITUS. 

By  Herman  0.  Mosenthal  and  D.  Sclater  Lewis. 

(From  the  Medical  Clinic  of  The  Johns  Hopkins  Hospital.) 


Minkowski,1 2  observing  depancreatized  dogs,  was  the  first  to 
recognize  the  importance  of  the  proportion  of  urinary  glucose, 
not  derived  from  carbohydrate  of  the  food,  to  the  urinary 
nitrogen.  When  the  diabetic  organism  does  not  utilize  in¬ 
gested  carbohydrate,  this  appears  in  the  urine.  As  the  disease 
progresses,  the  carbohydrate  derived  from  protein  likewise  is^ 
not  utilized,  and  appears  in  the  urine.  There  is  at  present  no 
convincing  evidence  that  fat  may  give  rise  to  glucose.'  The 
amount  of  protein  metabolized  may  be  estimated  from  the 
quantity  of  urinary  nitrogen.  The  ratio  of  unutilized  glucose 
which  is  derived  from  protein  to  the  urinary  nitrogen,  the 
dextrose-nitrogen,  or,  in  short,  the  D  :N  ratio,  may,  therefore, 
be  regarded  as  a  measure  of  the  intensity  of  the  diabetes. 

1  Minkowski:  Arch.  f.  exp.  Path.  u.  Pharm.,  1893,  XXXI,  85. 

2  Allen,  F.  M.,  and  Du  Bois,  E.  F.:  The  Archives  Int.  Med.,  1916, 

XVII,  1010. 


1.  The  Maximal  D:N  Ratio. 

Lusk3  and  his  collaborators  have  investigated  the  D  :N 
ratio  of  phlorhizin  diabetes.  They  have  definitely  established 
the  maximal  ratio  at  3.65  :1,  which  signifies  that  58.4  per  cent 
of  protein  and  no  more  is  available  to  the  organism  as  glucose. 
Very  few  human  cases  of  diabetes  mellitus  have  been  observed 
to  exhibit  this  maximal  ratio.4  The  obstacles  attending  such 


s  Lusk,  G.:  Ergebn.  d.  Physiol.,  1912,  XII,  315. 

4  Mandel,  A.  R.,  and  Lusk,  G.:  Deutsch.  Arch.  f.  klin.  Med.,  1904, 
LXXI,  472. 

Lusk,  G.:  The  Arch.  Int.  Med.,  1912,  X,  122. 

Foster,  N.  B.:  Deutsch.  Arch.  f.  klin.  Med.,  1913,  CX,  501. 
Greenwald,  I.:  Jour.  Biol.  Chem.,  1914,  XVI,  375;  Jour.  Biol. 
Chem.,  1914,  XVIII,  115. 

Allen,  F.  M.,  and  Du  Bois,  E.  F.:  The  Arch.  Int.  Med.,  1916, 
XVII,  1010. 

See  also  Lusk,  G.:  The  Arch.  Int.  Med.,  1909,  III,  5. 
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studies  will  be  discussed  in  the  second  part  of  this  article. 
Under  these  circumstances,  even  a  single  case  is  worth  a  great 
deal  in  establishing  the  true  maximal  ratio  for  human  diabetes. 
For  this  reason  the  following  record  is  of  interest : 

E.  W.  (Medical  No.  35092),  female,  married,  white,  aged  51, 
was  admitted  to  the  medical  clinic  of  The  Johns  Hopkins  Hospital 
November  28,  1915.  The  history  as  obtained  at  the  time  of  and 
previous  to  her  fatal  illness  differed  somewhat,  as  might  be 
expected  in  an  irresponsible  individual.  The  main  facts,  however, 
were  these: 

Family  and  Past  History  are  unimportant  except  for  the  fact 
that  nearly  every  member  of  the  family  has  been  obese. 

Present  Illness:  In  1899  there  was  thirst,  loss  of  weight  and 
pruritus  vulvae.  Three  months  later,  glucose  was  demonstrated 
in  the  urine.  The  symptoms  cleared  up  rapidly  with  a  reduction 
of  the  starchy  food.  She  soon  began  to  break  diet;  glycosuria  has 
been  present  almost  constantly  since  that  time.  There  have  been 
four  admissions  to  the  hospital,  the  last  one  6  months  ago,  during 
each  of  which  she  was  made  sugar-free,  though  with  increasing 
difficulty.  Attendance  at  the  diabetic  class  of  the  dispensary  was 
very  irregular  and  without  therapeutic  result.  There  has  been 
marked  loss  of  weight  and  strength.  In  1899,  the  patient  weighed 
about  180  pounds,  although  only  5  feet  4  inches  in  height.  The 
present  weight  is  123  pounds.  Four  years  ago  she  was  treated  in 
this  hospital  for  carcinoma  of  the  cervix;  3  years  ago  the  growth 
was  removed  by  means  of  the  actual  cautery  and  subsequent 
radium  treatment  was  resorted  to.  For  five  years  there  have  been 
sharp  pains  in  the  arms  and  legs,  which  improved  on  the  rare 
occasions  when  an  antidiabetic  diet  was  adhered  to.  Three  years 
ago,  pains  in  the  right  upper  quadrant  of  the  abdomen  were 
diagnosed  as  due  to  a  movable  kidney  kinking  its  ureter.  No 
operation  was  performed  because  of  the  diabetes.  During  this 
period  of  5  years  of  suffering,  the  patient  has  had  recourse  to 
morphine,  using  from  one-half  to  three  grains  a  day.  Two  weeks 
before  admission  to  the  hospital,  a  bunion  on  the  left  foot  became 
red,  swollen  and  tender.  This  swelling  has  gradually  been  in¬ 


creasing.  For  the  past  two  days  there  have  been  drowsiness  and 
shortness  of  breath. 

Physical  Examination  on  Admission:  T.  102.6°.  P.  112.  R.  26. 
Weight  123  pounds.  Height  5  feet  4  inches.  The  patient  is  drowsy; 
there  is  a  moderate  degree  of  air  hunger;  the  skin  is  dry  and 
rough;  there  are  numerous  hypodermic  scars;  the  skin  is  wrinkled, 
indicating  the  loss  of  much  weight.  The  pupils  are  unequal;  the 
right  reacts  sluggishly  to  light,  the  left  is  inactive.  In  the  eye- 
grounds  there  are  large  patches  of  what  appear  to  be  exudate, 
most  marked  about  the  macula;  a  few  hemorrhages  are  scattered 
over  the  retina.  The  thyroid  gland  is  large  and  of  elastic  con¬ 
sistency,  without  a  bruit  or  other  sign  of  increased  vascularity. 
The  lungs  are  negative  except  for  signs  of  a  moderate  grade  of 
emphysema.  The  heart  is  negative.  The  liver  edge  is  three  finger- 
breadths  below  the  costal  margin.  The  spleen  is  not  felt.  In  the 
right  flank,  a  rather  irregular  mass,  presumably  an  enlarged  right 
kidney  about  15  cm.  in  diameter,  is  felt.  The  left  kidney  is 
readily  palpated.  The  knee-jerks  cannot  be  obtained.  On  the 
dorsum  of  the  left  foot  there  is  a  sinus  leading  to  an  infected 
bunion;  dead  bone  is  felt  on  probing.  The  systolic  blood  pressure 
is  170,  the  diastolic  80.  The  Wassermann  reaction  is  negative. 
Hemoglobin  (Sahli)  77%;  white  blood  cells,  9880;  red  blood 
cells,  4,248,000;  the  phenolsulplionephthalein  excretion  is  42%  in 
two  hours. 

Course  in  the  Hospital.  The  patient  was  starved  for  five  days 
and  then  given  very  small  quantities  of  food  for  the  ensuing 
week.  Her  mental  condition  showed  marked  improvement,  the 
air  hunger  diminished;  but  on  the  fourth  day  air  hunger  again 
manifested  itself  and  continued  until  death.  The  urine  at  no 
time  became  sugar-free.  The  infected  bunion  showed  no  tendency 
to  heal  and  definite  gangrenous  areas  appeared  on  the  sole  of  the 
foot.  The  patient  died  suddenly  while  sitting  up  and  eating  on 
December  11th.  For  details  of  the  diet,  administration  of  bicar¬ 
bonate  of  soda,  and  laboratory  findings,  see  Table  I. 

Autopsy  No.  4530  (Dr.  M.  T.  Burrows) . 

Anatomical  Diagnosis:  Primary:  Atrophy  of  pancreas,  with 
diffuse  lipomatosis;  hyaline  islands  of  Langerhans.  Perforating 


TABLE  I. 

Clinical  and  Experimental  Data  of  E.  W. 


November. 

December. 

28* 

'29* 

30* 

1  * 

0  * 

3 

4 

5 

6 

7 

8 

9 

10 

_ 

3015 

3550 

3500 

3925 

3725 

3340 

3600 

3900 

4470 

4710 

5940 

5620 

1021 

1020 

1017 

1017 

1015 

1015 

1014 

1015 

1015 

1014 

1012 

1011 

1012 

ac. 

ac. 

ac. 

ac. 

ac. 

ac. 

ac. 

ac. 

ac. 

ac. 

ac. 

ac. 

ac. 

Urine  acidosis  as  B-oxybutvric  ac.,  gm.  .  . 

40.0  • 

23.3 

12.4 

61.5 

54.2 
35  0 

64.9 

66.0 

50.6 

19.5 

64.9 

78.0 

111.2 

106.6 

73.0 

24.6 

85.6 

15.6 

13.0 

10.2 

10.8 

9.8 

9.0 

9.6 

10.5 

8.9 

8.7 

9.9 

2.9 

4.7 

4.2 

4.3 

4.5 

4.2 

3.9 

4.4 

4.4 

4.0 

4.2 

3.8 

21.0 

19.5 

25.0 

27.0 

34.8 

34.4 

35.1 

36.0 

37.7 

34.8 

37.0 

40.2 

31.8 

72 

72 

84 

60 

32 

32 

48 

40 

38 

14 

31 

32 

36 

40 

36 

.33 

.25 

.24 

.21 

2.62 

2.34 

1.56 

.70 

.94 

36.9 

1 .08 

1.09 

.88 

.90 

.85 

.74 

.60 

.71 

70 . 6 

55.4 

24.5 

40.3 

36.3 

31.9 

35.1 

38.0 

34.7 

35 . 7 

40.0 

Carbohydrate  intake,  gm . 

0 

—70.6 

0 

— 55.4 

0 

—24.5 

0 

—36 . 9 

0 

—40.3 

2.5 

—33.8 

6.0 

—25.9 

2.0 

—33.1 

3.7 

—34.3 

3.0 

—31.7 

3.7 

—32.0 

14.1 

—25.9 

D  •  N  . 

5.69 

3.55 

1.89 

3.64 

3.71 

3.46 

2.89 

3.44 

3.28 

3.58 

3.68 

2.62 

Diet : 

405 

385 

370 

105 

110 

120 

330 

305 

500 

585 

445 

220 

100 

80 

90 

40 

24 

8 

360 

490 

345 

60 

500 

500 

400 

400 

400 

400 

500 

500 

500 

500 

500 

300 

6 

85 

125 

78 

100 

55 

90 

20 

1 

1 

1 

1 

i 

*  On  these  days  the  24-hour  collection  of  urine  was  incomplete.  500  to  1000  c.  c.  were  lost.  The  volume  of  urine,  as  indicated  in  the  table,  includes  the  probable  quantity 
lost.  On  subsequent  days,  not  marked  with  an  asterisk,  the  patient  was  in  charge  of  a  special  nurse  and  the  collections  of  urine  were  satisfactory. 
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ulcer  of  left  foot.  Subsidiary:  Occlusion  of  intravesical  portion  of 
right' ureter;  hydronephrosis  (right).  Hypertrophy  of  left  kid¬ 
ney.  Chronic  cholecystitis.  Localized  fibrous  peritonitis.  My¬ 
omata  of  uterus.  Old  operation:  amputation  of  cervix.  Pulmonary 
emphysema.  Colloid  goitre.  Arteriosclerosis. 

The  body  is  that  of  a  fairly  nourished  white  woman.  There  is  a 
considerable  amount  of  subcutaneous  fat.  There  is  a  large  bunion 
at  the  distal  end  of  the  first  metatarsal  bone  of  the  left  foot.  Be¬ 
tween  the  first  and  second  metatarsal  bones  there  is  a  small  per¬ 
forating  gangrenous  ulcer.  The  tendon  sheaths  and  the  subcutane¬ 
ous  tissue  of  the  foot  bounding  this  ulcer  are  infiltrated  with 
thick,  grayish-yellow  pus.  The  arteries  are  open  to  the  edge  of  the 
ulcer  where  they  are  obliterated.  The  wall  of  the  ulcer  is  ragged 
but  not  indurated. 

The  liver  weighs  1700  gm.  The  surface  is  smooth  except  for  a 
few  adhesions  to  the  great  omentum  along  the  inferior  surface  of 
the  right  lobe  and  in  the  neighborhood  of  the  gall-bladder.  The 
gall-bladder  is  small.  Its  wall  is  thickened  and  of  a  grayish  color. 
It  contains  four  small  jagged  stones  and  a  small  amount  of  yel¬ 
lowish-brown  bile.  There  is  no  obstruction  or  partial  occlusion  of 
any  of  the  bile-ducts. ' 

The  pancreas  is  much  reduced  in  size,  is  everywhere  infiltrated 
with  fat;  weighs  81  gm.  The  lobules  which  are  present  are  firm. 

The  right  kidney  is  a  large  fluctuating  mass.  It  measures  14  x  13 
cm.,  and  although  slightly  lobulated,  it  is  almost  spherical  in  out¬ 
line.  The  ureter  is  dilated,  having  a  cross  diameter  of  0.9  cm. 
The  dilatation  is  uniform  and  continuous  to  the  bladder  wall, 
where  the  ureter  is  completely  obliterated.  The  kidney  sac  and 
ureter  are  filled  with  a  clear  fluid,  which  does  not  resemble  urine, 
nor  does  it  contain  acetone. 

The  left  kidney  is  greatly  enlarged;  it  weighs  400  gm.  The 
capsule  is  thin  and  strips  easily.  The  hyperplasia  as  seen  in  this 
kidney  is  limited  largely  to  the  cortex.  The  cortex  is  thickened 
everywhere;  it  measures  8  to  10  mm. 

Microscopical  Notes.  , 

Pancreas:  The  picture  is  that  of  a  pronounced  atrophy  of  the 
secreting  epithelium  of  the  gland.  In  isolated  areas  the  gland 
appears  normal,  but  in  the  greater  part  of  the  section  the  epithelial 
cells  are  decreased  in  size.  Many  acini  have  become  reduced  to  a 
small  clump  of  sharply  staining  nuclei,  surrounded  by  a  very 
small  amount  of  a  granular  pink-staining  cytoplasm.  The  atrophic 
changes  are  seen  in  every  lobule  and  in  some  they  are  extreme. 
Whole  lobules  have  become  reduced  to  small  contracted  masses 
of  connective  tissue  in  which  only  the  ducts  can  be  identified. 
The  same  changes  are  seen  in  sections  from  the  head,  body  and  tail 
of  the  pancreas.  In  none  is  there  any  evidence  of  an  increase  of 
fibrous  tissue,  but  rather  a  shrinking  together  of  the  original 
fibrous  tissue.  The  increase  of  fat,  noted  on  inspection,  is  only 
an  apparent  increase  following  an  extensive  atrophic  change.  The 
islands  of  Langerlians  show  no  atrophy  but  an  extensive  hyaline 
degeneration.  The  cytoplasm  of  the  cells  stains  pink  and  is 
visibly  granular.  The  nuclei  are  absent  in  many  cells,  and  when 
present  are  shrunken  and  vesicular  and  irregular.  The  nuclei 
of  the  endothelial  lining  of  the  blood  sinuses  are  intact.  In  the 
great  majority,  however,  the  cells  have  become  completely  and 
uniformly  hyaline.  The  stain  is  a  distinct  pink  color.  The 
endothelial  cells  of  the  sinuses  are  swollen  and  stand  out  prom¬ 
inently;  many  have  degenerated  into  the  lumen  of  the  sinuses. 
The  nuclei  of  many  are  pycnotic  and  in  some  cases  shrunken  and 
vesicular  in  shape.  A  few  of  the  islands  are  breaking  down;  along 
the  sinus  walls  there  are  vesicles  in  which  are  many  picnotic 
nuclei,  surrounded  by  a  small  amount  of  cytoplasm. 

Throughout  these  studies,  the  nitrogen  was  determined  by  the 
Kjeldahl  method,  the  urinary  ammonia  by  Steel’s  modification  of 


Folin’s  method,* * 7 8 *  the  urinary  glucose  by  Benedict’s  modification  of 
Fehling’s  solution,8  the  acetone  substances  in  the  urine  by  Shaf¬ 
fer’s  7  procedure,  the  blood  sugar  by  the  method  of  Lewis  and 
Benedict,8  the  tension  of  carbon  dioxide  in  the  alveolar  air,  in 
samples  collected  by  the  Plesch  method  as  modified  by  Higgins,0 
by  Haldane’s10  method  for  gas  analysis;  and  the  food  values  were 
calculated  from  the  tables  of  Atwater  and  Bryant,11  with  a  few 
exceptions  in  which  we  made  our  own  analyses. 

All  the  data  in  the  case  of  E.  W.  point  to  the  fact  that  this 
patient  is  suffering  with  a  diabetes  of  maximal  severity.  The 
height  of  the  D  :N  ratio  indicates  that  no  glucose  from  either 
carbohydrate  or  protein  is  being  utilized.  The  large  quantities 
of  acid  substances  excreted  in  the  urine  surpass  in  amount, 
at  least  during  the  last  few  days  of  the  illness^  the  maximal 
yield  of  about  35  per  cent 12 *  which  can  be  obtained  from  pro¬ 
tein.  Hence,  some  of  the  /3-oxybutyric  acid  must  have  its 
origin  from  both  fats  and  proteins.  It  is  evident  that  in  this 
instance  the  calories  ordinarily  derived  from  starch  and  protein 
are  entirely  lost,  those  from  the  fats  are  partially  made  use  of, 
and  only  those  from  the  alcohol  are  completely  metabolized. 
Under  such  circumstances,  it  is  probable  that  death  resulted 
from  starvation,  not  because  of  inadequate  nourishment  (there 
was  a  considerable  amount  of  subcutaneous  fat),  but  because 
of  inability  to  utilize  the  food  offered  to  the  tissues. 

The  fasting  treatment  of  Allen  did  not  prove  itself  efficient 
in  this  instance.  This  may  be  explained  on  the  double  ground 
of  the  infected  bunion  and  of  the  maximal  diabetes.  Joslin 
noted  that  intercurrent  infections  frequently  frustrated  the 
efficacy  of  the  fasting  treatment.  Allen  and  Du  Bois  14  find  that 
the  few  known  cases  which  have  exhibited  the  maximal  I)  :1S1 
ratio  during  fasting  have  died,  except  the  patient  of  Geyelin 
and  Du  Bois.’6 

The  D  :N  ratios  in  the  present  case  were  so  close  to  the  ideal 
maximal  ratio  of  3.65:1,  in  eight  of  the  12  days  observed, 
as  to  be  considered  identical  with  it.  The  high  ratio  on  the 
first  day  is  readily  explained  by  the  fact  that  carbohydrate, 
which  had  been  previously  stored  during  a  period  of  lax  diet, 
was  eliminated.  The  low  ratio  on  the  last  day  is  a  typical 
result  of  feeding  carbohydrate — oatmeal  in  this  instance.  Such 
a  lowering  of  the  ratio  under  similar  circumstances  has  fre¬ 
quently  been  noted  and  up  to  the  present  time  has  not  been 

8  Steel,  M.:  Jour.  Biol.  Chem.,  1910,  VIII,  365. 

0  Benedict,  S.  R. :  Jour.  Am.  Med.  Assn.,  1911,  LVII,  1193. 

7  Shaffer,  P.  A.:  Jour.  Biol.  Chem.,  1908,  V,  211. 

8  Lewis,  R.  C.  and  Benedict,  S.  R.:  Jour.  Biol.  Chem.,  1915,  XX, 
61. 

8  Higgins,  H.  L.:  Publication  No.  203,  Carnegie  Institution  of 
Washington,  1915,  p.  168. 

10  Haldane,  J.  S.:  Methods  of  Air  Analysis,  London;  Chas. 
Griffin  &  Co.,  Ltd.,  1912. 

11  Atwater  and  Bryant:  U.  S.  Dept,  of  Agriculture,  Bull.  No.  28, 
1906. 

12  Magnus-Levy,  A.:  Ergebn.  d.  inn.  Med.  u.  Kinderh.,  1908,  I,  352. 

13  Joslin,  E.  P.:  “The  Treatment  of  Diabetes  Mellitus,”  Phila¬ 
delphia  and  New  York,  1916,  p.  267. 

14  Allen,  F.  M.,  and  Du  Bois,  E.  F.:  The  Archives  Int.  Med., 
1916,  XVII,  1010. 

16  Geyelin,  H.  R.,  and  Du  Bois,  E.  F.:  Jour.  Am.  Med.  Assn., 
1916,  LXVI,  1532. 
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satisfactorily  explained.  The  ratios  of  1.89:1  and  2.89:1  on 
the  third  and  seventh  days  respectively  are  considerably  lower 
than  the  theoretical  maximal  ratio.  A  discussion  of  the  pos¬ 
sible  factors  concerned  will  be  taken  up  in  the  second  part  of 
this  article.  However,  these  partial  exceptions  do  not  invali¬ 
date  the  conclusion  that  the  1)  :N  ratios  in  this  patient  approxi¬ 
mate  the  maximal  ratio  of  Lusk — 3.65:1 — as  closely  as  it  is 
possible  for  a  clinical  observation  to  approach  the  fully  con¬ 
trolled  laboratory  experiment.  The  contention  that  58.4  per 
cent  of  protein  and  no  fat  is  available  to  the  human  body  as 
glucose  is  substantiated. 

2.  The  Factors  on  Which  the  D :  N  Katio  Dei>ends. 

Very  many  reasons  have  been  brought  forward  to  explain 
the  very  variable  D  :JST  ratios  in  some  cases  of  human  diabetes. 
The  most  important  of  these  have  been  the  possibility  of  previ¬ 
ous  or  present  storage  of  sugar  or  glycogen,  the  fact  that  the 
nitrogenous  and  the  non-nitrogenous  portions  of  the  protein 
molecule  are  not  excreted  with  equal  rapidity  in  the  urine,  the 
tendency  of  ingested  carbohydrate,  as  in  the  oatmeal  cure,  to 
lower  the  ratio,  and  in  instances  of  lax  diet  to  raise  it.  These 
subjects  are  ably  discussed  by  Joslin, 10  and  Benedict  and  Jos- 
lin  11  in  monographs  in  which  they  point  out  the  impossibility 
of  obtaining  reliable  D  :N  ratios  in  most  cases.  To  sum  up  the 
situation,  there  is  not  much  to  be  added  to  the  statement  of 
Iiumpf,13  made  some  years  ago,  that  “  The  intensity  of  the 
glycosuria  is  entirely  independent  and  is  uninfluenced  by  any 
known  causes.” 

The  essential  difference  between  phlorhizin  diabetes,  in 
which  constant  D  :N  ratios  are  readily  obtained,  and  human 
diabetes,  in  which  they  are  not,  is  that  the  glycosuria  in  the 
former  depends  upon  an  increased  permeability  of  the  kidney 
to  glucose,  whereas  in  the  latter,  a  metabolic  disturbance,  an 
inability  to  utilize  glucose,  is  at  fault.  The  relation  of  the 
permeability  of  the  kidney  to  the  glucose  of  the  blood  in  dia¬ 
betics  is  a  question  which  has  received  but  scant  attention  thus 
far.  However,  even  the  few  facts  gleaned  at  the  present- time 
indicate  that  this  relationship  is  not  a  fixed  one  and  conse¬ 
quently  may  result  in  varying  levels  of  the  I)  :N  ratio. 

In  some  cases  of  diabetes  sugar  does  not  appear  in  the  urine, 
though  the  level  of  glucose  in  the  blood  surpasses  the  normal 
renal  threshold  of  about  .17.19  This  is  well  illustrated  in 
Table  II.  Such  a  state  is  not  necessarily  confined  to  nephritis, 
as  is  often  assumed,  but  may  be  brought  about  by  other  factors 
concerning  which  little  is  known.  Martin  and  Mason  20  have 
recently  reported  similar  findings.  In  fact,  one  case  (Table 
IV) ,  to  be  detailed  further  on,  shows  how  nephritis  is  not  neces¬ 
sarily  associated  with  a  diminished  permeability  of  the  kidney 
to  glucose,  but  may  even  exhibit  a  lowered  renal  threshold. 


16  Joslin,  E.  P.:  The  Archives  Int.  Med.,  1915,  XVI,  693. 

17  Benedict,  F.  G.,  and  J'oslin,  E.  P.:  Carnegie  Institute  of 
Washington,  Publication  No.  136,  1910,  pp.  197-201. 

18  Rumpf,  T.:  Ztschr.  f.  klin.  Med.,  1902,  XLV,  260. 

10  Hamman,  L.,  and  Hirschmann,  I.:  To  he  published. 

20  Martin,  C.  F.,  and  Mason,  E.  H.:  Am.  Jour.  Med.  Sc.,  1917, 
CLIII,  50. 


TABLE  II. 


Glyoemia  Percentage  in  Diabetics,  Showing  a  Blood  Sugar  of 
.20%  or  Higher,  While  the  Urine  Was  Free  From  Sugar. 


Case  1 . 

.20 

*Case  9 . 

.22 

Case  2 . 

.20 

.20 

Case  10 . 

.24 

99 

Case  3 . 

.20 

C  ase  11 . 

.25 

.21 

*Case  4.  .  . 

.20 

*Case  12 . 

Case  5 . _ . 

.20 

Case  13 . 

.27 

Case  6 . 

.21 

.20 

.20 

Case  14 . 

.28 

20 

Case  7 . 

.21 

♦Case  15 

.31 

.27 

.25 

*Case  8 . 

91 

Case  16 . 

.30 

.21 

.20 

*  These  gave  clinical  evidences  of  nephritis  ;  the  remainder  did  not. 


Such  a  raised  renal  threshold  to  glucose  need  not  be  perman¬ 
ent,  as  may  be  seen  from  Table  III,  which  shows  data  from  a 
case  in  which  the  urine  contained  no  glucose,  while  the  blood 
sugar  was  as  high  as  .237%,  whereas  some  time  later  sugar  was 
excreted  with  a  glycemia  of  .180%  or  less. 

TABLE  III. 


Data  Demonstrating  the  Variability  of  the  Renal  Threshold  to 
Glucose  in  a  Case  of  Diabetes  Mellitus. 


Time. 

Blood 

sugar. 

Urine. 

Glucose. 

% 

c.  c. 

% 

gm. 

Nov.  11 . 

.237 

o 

o 

12 . 

.220 

24-hour  specimen. 

0 

0 

13 . 

.180 

24-hour  specimen. 

0 

0 

Dec.  1 

1  ]  .00  a.  m . 

177 

12.19  p.  m . 

.180 

10.45  a.  m.  to  12.27  p.  m..  . 

70 

.36 

.25 

3.35  p.  m . 

.161 

4.46  p.  m  . 

.181 

3.36  p.  ni.  to  4.48  p.  in..  .  . 

96 

.40 

.38 

Dec.  8 

9.30  a.  ni . 

.  173 

10.25  a.  m . 

.  142 

9.33  a.  m.  to  10.27  a.  m..  . 

+ 

+ 

1 1 .30  a.  in . 

.  ISO 

10.27  a.  m.  to  11.32  a.  m..  . 

.  + 

+ 

Finally,  to  complete  the  list  of  possible  variations,  the  data 
from  a  case  showing  a  distinctly  lowered  renal  threshold  may 
be  cited  (Table  IV).  This  patient  resembled  in  many  respects 
the  one  with  renal  glycosuria  recently  reported.21  However, 
one  very  essential  difference  is  apparent.  The  present  study 
reveals  a  blood-sugar  curve  after  the  administration  of  100 
gm.  of  glucose  which  is  characteristic  of  diabetes  mellitus,  or 
possibly  of  nephritis,22  but  not  of  a  normal  person.  The  blood 
sugar  rises  as  high  as  0.26  per  cent  (normal  0.15  per  cent)  ;  il 
attains  its  maximum  only  at  the  end  of  one  hour  (normal  15  to 
30  minutes),  and  does  not  return  to  the  fasting  level  for  three 
hours  (normal  two  hours) . 

The  more  important  clinical  data  in  this  patient  are: 

S.  B.,  medical  history  No.  36823,  white,  age  63.  He  had  been 
treated  in  the  out-patient  department  for  some  time,  the  diagnosis 
being  chronic  nephritis  and  hypertension;  the  fourth  urinary 
examination  revealed  the  presence  of  a  small  amount  of  glucose. 


21  Lewis,  D.  S.,  and  Mosenthal,  H.  O.:  Johns  Hopkins  Hosp.  Bull., 
1916,  XXVII,  133. 

22  Hamman,  L.  F.,  and  Hirschmann,  I.:  To  be  published. 
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Fehling’s  reaction  and  the  fermentation  test  were  both  distinctly 
positive;  the  blood  sugar  at  the  time  this  specimen  was  passed  was 
only  0.11%.  He  was  admitted  to  the  hospital  for  investigation;  a 
partial  result  of  the  studies  is  given  in  Table  IV.  It  was  demon¬ 
strated  that  a  renal  glycosuria  was  present,  and  at  the  same  time 
the  blood  sugar  reaction,  after  the  ingestion  of  100  gm.  of  glucose, 
indicated  a  metabolism  characteristic  either  of  nephritis  or 
diabetes  mellitus;  there  was  abundant  evidence  of  the  presence 
of  a  nephritis,  with  a  considerable  degree  of  diminished  renal 
function;  the  urine  contained  a  trace  of  albumin  and  a  few  hya¬ 
line  and  fine  and  coarse  granular  casts;  the  specific  gravity  had  a 
tendency  to  be  low  and  fixed,  as  shown  by  the  test  meal  for  renal 
function  and  the  daily  urine  specimens  as  well;  the  phenol- 
sulphonephthalein  excretion  was  22  per  cent  in  2  hours,  the  urea 
nitrogen  of  the  blood  35  mgm.  per  100  c.  c.,  and  Ambard’s  coefficient 
of  urea  excretion  0.17.  All  the  peripheral  arteries  were  moder¬ 
ately  thickened;  ophthalmoscopic  examination  was  negative  ex¬ 
cept  for  somewhat  tortuous  arteries;  the  systolic  blood  pressure 
varied  between  170  and  160  mm.  of  mercury,  the  diastolic  between 
100  and  90;  the  heart  was  slightly  enlarged  to  the  left,  the  apex 
beat  being  in  the  fifth  space,  11.5  cm.  from  the  median  line.  The 
final  clinical  impression  was:  Arteriosclerosis,  primary  con¬ 
tracted  kidney  of  fairly  advanced  degree,  hypertension,  renal 
glycosuria,  and  possibly  a  mild  diabetes  mellitus. 


TABLE  IV. 

Blood-Sugar  Determinations  and  Degree  of  Glycosuria  After 
100  Gm.  of  Glucose  in  S.  B. 


Fast¬ 

ing. 

After  100  gm.  of  glucose. 

15 

min. 

30 

min. 

45 

min. 

1 

hour 

.26 

1.61 

1  hour 
30  min. 

2 

hrs. 

3 

hrs. 

4 

hrs. 

Blood  sugar,  % . 

Urine  glucose,  % . 

.10 

.13 

.  15 
.13 

.18 

.37 

.23 

.80 

.26 

3.33 

.23 

2.00 

.10 

l.n 

.07 

.33 

There  is  a  distinct  lowering  of  the  kidney  threshold  for  glucose,  and  a  marked 
exaggeration  of  the  blood-sugar  curves  both  as  regards  the  level  to  which  it  rises  and 
the  duration  of  the  hyperglycemia.  This,  therefore,  is  a  case  of  renal  glycosuria, 
associated  with  chronic  nephritis  (see  clinical  data),  and  possibly  diabetes  mellitus 
as  well. 


findings  in  health  to  fatigue.  Similar  variations  occur  in 
diabetics  for  no  apparent  reason  (Table  Y).  A  more  marked 
glycosuria  would  be  expected  to  follow  a  blood-sugar  curve 
such  as  is  shown  on  December  1st  than  on  either  December  8th 
or  15th.  The  cause  for  these  changing  results  is  not  clear, 
since  this  patient  was  on  a  carbohydrate-free  diet  of  1700  to 
2000  calories  for  some  time  before  as  well  as  during  the  obser¬ 
vations.  Furthermore,  the  initial  blood  sugar  was  always 
taken  while  the  patient  was  fasting,  that  is,  before  breakfast, 
and  the  meal  was  identical  in  each  instance. 


TABLE  V. 

Blood-Sugar  Determinations  in  a  Case  of  Diabetes  Mellitus, 
After  a  Carbohydrate-Free  Meal  of  the  Same  Weight 
and  Kind  of  Food  in  Each  Instance. 


Blood  sugar  per  cent. 


Date. 


Dec.  1, 
8 

15 


The  results  are  very  unlike  each  other,  although  this  patient  was  kept  in  a  small 
ward  in  the  hospital  during  the  period  of  study,  under  constant  conditions  of  diet 
and  hygiene. 


Although  these  few  experimental  data  do  not  exhaust  these 
subjects,  which  are  still  under  investigation,  they  show  that 
the  renal  threshold  to  glucose  undergoes  great  changes,  and 
that  the  rise  of  sugar  in  the  blood  after  meals  differs  greatly  at 
intervals  under  apparently  similar  conditions.  It  is  believed 
that  these  two  factors,  in  addition  to  those  previously  men¬ 
tioned,  are  largely  responsible  for  the  changing  level  of  the 
D  :N  ratios  often  noted  in  well  regulated  cases  of  diabetes. 


The  conclusions  in  regard  to  this  case  are  that  this  is  an 
instance  of  increased  renal  permeability  to  glucose,  associated 
with  a  distinct  nephritis,  and  possibly  with  diabetes  mellitus  as 

well. 

One  final  factor  must  be  considered  in  explaining  the  vary¬ 
ing  intensity  of  glycosuria  under  apparently  constant  condi¬ 
tions.  The  reaction  of  the  blood  sugar  to  meals  in  any  indi¬ 
vidual  is  not  constant.  Graham  23  attributed  such  changeable 

23  Graham,  G. :  Jour.  Physiol.,  1916,  I,  285. 


Conclusions. 

* 

1.  The  data  of  a  case  of  diabetes  mellitus  demonstrating  a 
maximal  dextrose  nitrogen  ratio  of  3.65  :1  are  presented. 

2.  Among  the  principal  causes  for  apparently  spontaneous 
changes  in  the  I)  :N  ratios  present  in  some  cases  of  diabetes 
mellitus  are :  ( 1 )  the  inconstant  renal  threshold  to  the  blood 
sugar,  and  (2),  the  variable  heights  to  which  the  blood  sugar 
rises  after  meals,  even  though  these  are  not  appreciably  modi¬ 
fied  from  day  to  day. 


THE  NATURE  OF  RESISTANCE  TO  TUBERCULOSIS.1 

By  Allen  K.  Krause,  M.  D. 

(From  the  Kenneth  Dows  Tuberculosis  Research  Fund  of  the  Medical  Clinic  of  The  Johns  Hopkins  Hospital.) 


As  our  insight  penetrates  deeper  and  deeper  into  recesses 
that  were  once  dark  to  us  we  consciously  or  unconsciously 
demand  more  precise  description  of  terms  to  denote  phe¬ 
nomena  that  obtrude  upon  our  senses,  but  defy  our  under¬ 


1  Read  before  the  Academy  of  Medicine,  New  York  City,  Feb¬ 
ruary  15,  1917. 


standing.  Upon  first  appreciating  a  thing,  be  it  light  or 
sound,  an  abnormal  sensation  or  an  unusual  conformation  of 
the  body,  we  give  it  a  name.  But  we  are  mentally  so  endowed 
that  we  are  not  long  content  with  the  mere  name  of  a  thing. 
We  must  know  where  and  how  it  begins  and  ends,  and  through 
what  media  it  works :  we  must  discover  its  attributes  and, 
these  determined,  we  must  enlarge  and  refine  our  definition 
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and  description.  With  more  precise  definition  and  descrip¬ 
tion  comes  the  conception  that  nothing  that  we  sense  is  iso¬ 
lated  or  autogenic.  It  is  born  of  something  and  brings  forth 
something.  And  once  our  minds  begin  to  deal  with  its  causes 
and  effects  then  we  can  say  that  the  thing  has  entered  into  our 
understanding.  Then  only  can  we  affirm  that  its  name  is  to 
us  perhaps  something  more  than  a  mouthful  of  words. 

Terminology,  description  and  a  knowledge  of  cause  and 
effect — every  domain  of  knowledge,  every  phase  of  science 
passes  through  these  three  stages  on  the  road  from  sensation 
to  reason ;  and  medicine,  the  all-embracing,  the  focus  of  all 
sciences,  the  handmaid  of  mathematics,  physics,  chemistry, 
botany,  climatology,  sociology  and  psychology,  is  to-day  per¬ 
haps  in  all  three  stages.  A  genius,  a  Helmholtz,  arises  and 
lays  bare  the  mechanism  of  the  eye.  A  Richard  Bright,  a 
Louis  or  a  Gerhard  sifts,  describes  and  clarifies  a  confused 
melange.  A  man  with  a  knack  for  observation,  perhaps  a 
dermatologist,  classifies  those  things  that  are  red,  or  those 
that  are  raised,  or  those  that  itch,  or  those1  that  appear  on  cer¬ 
tain  parts  of  the  body:  and  he  thereby  really  brings  under 
control  his  science  and  takes  a  step  far  beyond  the  time  when 
he  called  everything  a  “  humor  ”  or  a  “  tumor.”  But  terms, 
mere  terms,  persist,  and  are  too  often  accepted  as  explanations. 
Nephritis,  cardio-nephritic,  myocarditis,  arteriosclerosis,  hy¬ 
pertension,  hypertensive-nephritic,  myocardial  insufficiency 
with  hypertension,  hypertension  with  renal  insufficiency :  what 
a  real  evolution  of  knowledge  these  terms  convey,  yet  how 
little  more  than  terms  they  are!  Naming  much  and  describ¬ 
ing  some  things  they  explain  nothing. 

I  feel  very  diffident  in  coming  before  you  to-night  and  talk¬ 
ing  about  what  has  often  seemed  to  me  to  be,  as  commonly 
used,  a  mere  term  or  symbol.  I  have  attended  clinics  given 
by  some  of  our  best  men  and  have  heard  the  affirmation  that  a 
liberal  diet  of  milk  and  eggs  would  increase  the  tuberculous 
patient’s  resistance.  I  have  seen  the  specialist  impressively 
produce  his  syringe  and  just  as  impressively  assure  the  patient 
that  a  prolonged  course  of  tuberculin  therapy  would  further 
the  latter’s  resistance.  Time  and  again  I  have  read  that  a 
man  overcame  his  tuberculosis  because  his  resistance  improved 
or  that  he  declined  because  he  had  no  resistance.  And  hear¬ 
ing  these  statements  I  have  often  wondered  just  what  was 
going  through  the  ilian’s  mind  when  he  talked  about  resist¬ 
ance.  Did  he  mean  anything  or,  if  he  did,  had  he  any  con¬ 
ception  of  what  he  tried  to  express?  Or  did  he  merely  wish 
to  avoid  mental  exertion  and  therefore  seek  to  explain  an 
effect  by  a  handy  word  ? 

If  there  is  such  a  thing  as  resistance  to  tuberculosis,  then 
we  must  mean  that  the  human  body  can  protect  itself  in  such 
a  way  that  the  tubercle  bacillus,  a  parasitic  invader,- can  gain 
no  foothold  or  make  but  limited  headway  in  it.  We  must 
assume  further  that  under  the  influence  of  a  specific  irritant, 
the  bacillus,  the  body  reacts  in  a  particular  manner.  So  long 
as  it  reacts  sufficiently  to  prevent  the  invasion  or  spread  of  the 
tubercle  bacillus  just  so  long  we  would  say  that  resistance  is 
satisfactory.  If,  however,  it  fails  to  do  so,  then  resistance  is 
lowered  or  absent.  The  entire  relation  of  the  tubercle  bacillus 
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with  the  animal  organism  is  one  of  reaction.  Yivre  c’est 
reagir:  to  live  is  to  react;  and  from  conception  to  final  dis¬ 
solution  man’s  vital  history  is  nothing  but  an  unceasing  period 
of  countless  myriads  of  reactions  that  go  on  simultaneously 
or  unfold  themselves  in  sequence.  We  must  look  upon  every 
reaction  to  a  potentially  harmful  stimulus  or  irritation  as  an 
effort  at  protection  and  adaptation.  The  body  reacts  to  tbe 
rays  of  the  sun  in  a  certain  definite  manner  and  thus  protects 
itself  against  them.  It  reacts  to  the  introduction  of  pork  or 
morphine  in  wholly  different  ways  and  thus  adapts  itself  to 
them.  It  reacts  to  the  implantation  of  the  tubercle  bacillus  in  . 
a  very  particular  manner  and  meets  the  germ  with  the  forma¬ 
tion  of  a  special  type  of  cellular  accumulation  which  we  call 
the  tubercle.  These  are  trite  though  fundamental  concep¬ 
tions  of  biology.  In  thinking  of  any  tissue  or  organic  attri¬ 
butes  like  resistance  we  dare  not  forget  them,  and  it  is  likely 
that  during  the  next  few  minutes  1  shall  recur  to  them  again 
and  again.  To  live  is  to  react.  And,  if  the  stimulus  or 
irritant  be  one  that  is  disagreeable  to  tissue,  then  to  live  is  to 
resist.  Whether  resistance  to  a  given  irritant  at  any  given 
time  is  adequate  enough  is  another  matter,  yet  it  is  certainly 
true  that  if  we  ax-e  to  live,  then  we  must  resist.  Therefore, 
in  addition  to  the  three  necessary  attributes  of  assimilation, 
motion  and  reproduction,  as  they  are  generally  given  fox- 
protoplasm,  I  would  add  a  fourth  attribute,  resistance.  I  am 
aware  that  this  fourth  attribute  may  be  partly  contingent  on 
others  such  as  assimilation  and  motion,  but  it  is  conceivable 
that  in  highly  organized  animals  resistance  goes  on  inde¬ 
pendently  of  them. 

We  assume,  therefore,  that  there  is  a  resistaixce  to  the 
tubercle  bacillus,  but  in  thus  stating  the  proposition  we  have 
got  little  beyond  giving  a  name  to  the  known  fact  that  tissues 
react  to  tubercle  bacilli.  We  have  not  explained  or  illumi¬ 
nated  a  single  thing.  It  is  my  purpose  to-night  to  inquire 
into  the  nature  of  this  resistance,  to  attempt  to  discover  how 
it  acts  and  what  are  its  effects.  I  trust  that  you  will  be 
toleraixt  with  me  while  I  lead  you  into  regions  which,  I  know 
only  too  well,  are  strewn  with  obstacles  and  beset  with  pitfalls. 

Let  us  first  look  into  what  happens  when  tubercle  bacilli 
are  taken  into  the  body  for  the  first  time.  Let  us  take  for 
granted  what  happens  in  the  vast  majority  of  cases,  that  is, 
that  they  enter  by  the  mouth  or  tbe  nose.  After  excursions 
of  varying  lengths  they  come  to  rest.  They  may  be  caught  in 
the  vibrissse  of  the  nose,  on  the  moist  surfaces  of  the  tortuous 
nasal  passages  or  in  the  mucus  of  the  nasopharynx,  and  be 
almost  immediately  blown  out  or  expectorated  with  the  naso¬ 
pharyngeal  secretion.  Here  at  the  very  beginning  we  meet 
with  a  protective  mechanism  at  the  body’s  command. 

But  let  us  assume  that  they  get  further  and  penetrate  the 
mucous  membrane  of  the  tonsil  or  pass  into  the  submaxillary 
glands  or  go  further  down  into  the  larynx  and  reach  the  deep 
cervical  glands.  They  are  xxow  no  longer  on  an  epithelial 
surface  where  they  cannot  produce  an  effect :  they  are  in  tissue. 
What  happens  now?  The  tissue  reacts.  Fixed  tissue  cells  of  > 
connective  tissue  (mesoblastic)  type  begin  to  show  agitation 
and  unrest.  Their  nuclei  swell,  chromatin  rearranges  itself 
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ancl  heaps  up  in  a  bizarre  manner,  the  cells  themselves  enlarge 
and  in  a  short  time  we  find  that  they  are  dividing,  multiplying 
and  heaping  up,  and  surrounding  and  englobing  the  offending- 
parasites.  Now,  too,  cells  begin  to  slip  in  from  the  circula¬ 
tion.  Leucocytes  accumulate  in  this  new,  round,  globoid 
speck  of  matter  and  a  tubercle  comes  to  view.  A  few  more 
days  go  by,  and  we  meanwhile  study  the  life  cycle  of  this 
tubercle  from  time  to  time.  What  do  we  find?  We  notice 
developing  under  our  eyes  an  avascular  growth  or  formation 
of  tissue,  surrounding  and  englobing  the  parasitic  invaders 
and  shutting  them  off  from  the  rest  of  the  body.  The  bacilli 
are  held  within  a  globular,  bloodless  wall.  So  long  as  the  wall 
is  competent,  so  long  as  circulation  between  the  interior  and 
exterior  of  the  tubercle  is  at  a  minimum,  so  long  as  the  fibrous 
wall  of  the  tubercle  holds  against  invasion  by  bacilli  from 
within  or  a  flooding  of  body  fluids  and  a  consequent  softening 
from  without,  just  so  long  will  the  body  have  the  germs  in  this 
initial  tubercle  under  control. 

Fortunately  for,  most  of  us  this  is  the  extent  of  our  more 
intimate  and  involuntary  acquaintance  with  the  tubercle 
bacillus.  We  are  infected  but  without  clinical  disease.  We 
have  tubercle  but  not  tuberculosis.  And  once  having  tubercle, 
it  may  be  that  with  never  a  symptom  of  specific  illness  we  will 
go  through  a  long  life  without  ever  thoroughly  eradicating  the 
tubercle  bacilli  from  our  bodies.  Though  this  statement  can¬ 
not  be  proved,  all  our  knowledge  points  to  the  fact  that  once 
having  gained  entrance  to  an  animal  body  and  once  having- 
developed  sufficiently  to  arouse  tubercle,  the  bacilli  are  never  j 
completed  wiped  out.  Why,  then,  when  all  of  us  are  infected, 
are  so  few  of  us  ill?  Where  does  resistance  begin,  what  does  j 
it  consist  in  and  how  far  does  it  go  ?  For  surely  there  must  be 
some  resistance,  or  otherwise  the  bacilli  would  multiply  and 
spread  through  us  like  wildfire.  Under  the  very  special 
premises  that  I  have  outlined,  is  there  a  resistance  to  infec¬ 
tion  or  implantation  or  is  the  resistance  merely  to  subsequent 
invasion  ?  Has  any  man  or  animal  a  native  resistance  to 
initial  infection  by  a  type  of  tubercle  bacillus  to  which  his 
kind  is  susceptible  ? 

We  know  that  several  diseases  do  not  decimate  civilized 
communities  in  the  way  in  which  they  cut  down  primitive 
peoples.  Measles  and  tuberculosis  are  real  plagues  if  intro¬ 
duced  among  the  Esquimaux  and  the  dwellers  of  the  South 
Sea  Islands,  but  tp-day  occur  as  relatively  benign  diseases 
among  peoples  who  have  a  long  history  of  community  life 
behind  them.  For  this  reason  we  postulate  and  teach  that 
some  nations  have  developed  a  racial  immunity  to  tuber¬ 
culosis  and  measles.  This  may  be  true  to  a  certain  extent, 
but  this  racial  resistance  is  not  a  resistance  to  infection.  If 
exposed,  practically  every  child  on  earth  to-day  develops 
measles  and  practically  every  human  being  reacts  with 
tubercle.  In  other  words,  all  become  infected;  and  we  can¬ 
not  assume  that  there  is  any  racial  resistance  to  implantation 
of  the  micro-organism.  Again,  if  an  individual  is  not  tainted 
with  tubercle,  we  cannot  by  any  known  method  demonstrate 
that  he  harbors  substances  that  may  be  antagonistic  to  the 
tubercle  bacillus.  And,  if  we  treat  an  animal  by  certain 


procedures  we  may  find  in  his  blood  certain  bodies  like  agglu¬ 
tinins,  aggressins,  precipitins  and  opsonins,  yet  unless  we 
give  the  animal  anatomic  tubercle  it  will  not  be  more  resistant 
to  infection  than  any  other  non-infected  animal  that  has  not 
been  thus  treated.  Because  of  these  facts  we  must  assume 
that  man  and  animals  have  no  native  racial  resistance  to  in¬ 
fection  by  tubercle  bacilli  in  the  sense  that  born  in  them  is 
some  substance  or  substances  that  specifically  destroy  or  neu¬ 
tralize  tubercle  bacilli  that  seek  an  entrance.  But  there  is  a 
difference  between  the  way  in  which  the  tissues  of  the  Jew 
meet  the  onslaught  of  the  tubercle  bacillus  and  that  in  which 
the  tissues  of  the  Esquimaux  meet  it.  There  is  a  difference 
between  the  reaction  of  the  tissues  of  the  new-born  infant  and 
those  of  the  city-dwelling  adult  to  bacillary  implantation. 
Both  the  time  and  character  of  these  reactions  are  different. 
The  tubercles  develop  differently  and  this  difference  of  de¬ 
velopment  in  large  part  determines  the  issue.  Remember  that 
tubercle  formation  is  response  to  irritation,  be  the  irritant  a 
hair,  a  grain  of  sand  or  a  living,  self-propagating,  parasitic 
tubercle  bacillus  containing,  as  it  does,  a  very  high  percentage 
of  fats  and  waxes  that  are  got  rid  of  by  the  body  only  with 
great  difficulty.  This  reaction  is  resistance,  and  an  attempt 
on  the  part  of  the  body  to  isolate  or  wall  off  the  foreign  body. 
Remember  that,  inasmuch  as  all  of  us  become  harborers  of 
tubercle,  we  must  assume  that  there  is  no  native  increased 
resistance  to  infection  by  tubercle  bacilli.  Remember,  too, 
that  as  tissues  become  infected  their  capacity  to  react  changes. 

Let  us  now  consider  for  a  moment  what  I  choose  to  call  the 
mechanical  element  in  resistance  to  tuberculosis.  I  have  often 
wondered  why  pathologists  have  not  paid  more  attention  to  the 
architecture  of  the  tubercle  as  a  formation  designed  by  its 
very  structure  to  resist  further  invasion  by  the  tubercle 
bacillus.  To  me  the  most  impressive  feature  of  a  tubercle  is 
the  fact  that  here  we  have  a  wall  built  around  a  foreign  body, 
that  the  wall  is  formed  around  the  foreign  body  to  encyst  it 
and  render  it  innocuous  to  the  infected  organism,  that,  as 
long  as  the  wall  holds,  the  germs  cannot  get  out  and  spread 
throughout  the  organism  and  that  a  necessary  condition  to 
the  competence  of  the  investing  wall  is  fibrosis  and  a  mini¬ 
mum  of  circulatory  give  and  take  between  the  center  of  the 
tubercle  and  the  tissue  that  surrounds  it.  We  can  go  even 
further.  We  can  affirm  that  to  produce  symptoms  of  disease 
the  tubercle  must  give  up  something  in  itself  to  the  body,  that 
the  latter  must  absorb  this  material  if  it  is  to  suffer  symptoms 
of  illness,  that  it  can  absorb  something  from  the  tubercle  only  if 
j  there  is  again  a  sufficient  circulatory  give  and  take  between  it 
and  the  tubercle,  and  that  the  circulatory  exchange  between 
tubercle  and  infected  organism  will  be  directly  proportionate 
to  the  degree  of  fibrosis  or  sclerosis  of  the  investing  wall. 
Thus,  resistance  to  further  spread  of  bacilli  and  freedom  from 
symptoms  are  to  be  understood  not  in  terms  of  the  body  pro¬ 
ducing  some  fighting  units  which  go  out  to  battle  with  the 
germs  or  to  neutralize  their  poisons.  They  are  to  be  under¬ 
stood  as  being  simply  the  result  of  a  mechanical  barrier  which 
the  body  interposes  between  itself  and  the  parasite. 
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Suppose  a  man  has  such  a  tubercle  in  his  lung  in  close 
proximity  to  a  blood  vessel.  It  has  never  made  itself  manifest. 
The  man  has  always  been  in  perfect  health.  In  perfect  health 
he  runs  a  hard  race  or  plays  a  fast  tennis  game.  Like  a  bolt 
from  the  sky  a  pulmonary  haemorrhage  strikes  him  down,  and 
immediately  he  falls  ill.  Another  man  leaves  home  in  the 
morning  feeling  perfectly  well.  Suppose  that  for  years  he 
has  had  a  slow  and  sluggishly  progressive  tuberculous  process 
in  a  bronchial  gland,  yet  has  never  had  a  symptom  from  it. 
Suppose  further  that  while  he  is  at  his  desk  the  last  tenuous 
sheath  between  this  caseous  gland  and  the  lumen  of  his 
bronchus  is  broken  through,  perhaps  because  of  coughing  or 
some  sudden  muscular  effort.  And  suppose  that  the  contents 
of  this  diseased  gland  are  discharged  widespread  into  the 
bronchus.  Such  a  man  comes  home  in  the  evening  sick,  with 
beginning  caseous  pneumonia. 

Suppose  now  that  for  years  a  small  gland  has  lain  close 
to  the  thoracic  duct  and  that  firmly  shut  within  its  capsule 
there  has  smouldered  tubercle.  But  the  time  comes  when 
the  tuberculosis  ulcerates  into  the  thoracic  duct  and  from 
perfect  health  a  man  is  precipitated  into  generalized  miliary 
tuberculosis. 

What  shall  we  say  about  such  patients?  Shall  we  say  that 
they  developed  acute  tuberculosis  because  their  resistance  gave 
way?  Yes,  we  may  say  so.  But  what  did  their  resistance 
consist  of?  In  these  cases  resistance  certainly  meant  that 
foci  of  infection  and  disease  were  isolated  and  shut  in  by 
barriers  of  tissue  and  that  when  the  barrier  went  resistance 
went. 

Let  us  take  another  instance.  Here  is  a  tubercle  in  the 
lung,  with  bacilli  well  shut  in  and  wall  thoroughly  competent 
under  ordinary  conditions,  and  its  possessor  a  thoroughly 
healthy  man.  lie  develops  a  common  cold  or  a  bronchitis 
and  soon  after  presents  symptoms  of  tuberculosis.  In  terms 
of  resistance  how  shall  we  view  the  onset  of  his  tuberculosis? 
I  have  often  heard  just  such  cases  explained  in  terms  some¬ 
thing  like  this:  that  the  acute  respiratory  disease  lowered  the 
man’s  resistance,  that  he  was  left  in  a  run-down  condition, 
that  the  cells  of  his  body  therefore  lay  more  open  to  invasion 
by  the  tubercle  bacillus.  I  shall  not  pay  detailed  attention 
to  the  lack  of  precise  reasoning  in  such  an  explanation.  But 
I  should  like  to  put  forth  one  that  is  much  more  plausible, 
and,  I  believe,  deals  more  with  physiological  facts.  Is  it  not 
more  likely  that  during  the  man’s  “cold”  or  bronchitis  there 
was  a  certain  amount  of  congestion  of  the  affected  tissues, 
that  this  congestion  extended  to  the  neighborhood  of  the 
tubercle  and  that  it  established  new  channels  of  communica¬ 
tion  and  circulation  between  the  tubercle  and  the  surround¬ 
ing  tissue,  unlocking  or  opening  the  capsule  and  allowing  a 
fresh  dissemination  of  interned  bacilli?  If  hard  exercise 
will  produce  the  circulatory  conditions  necessary  to  break 
through  an  old  tubercle  and  thus  cause  unlooked-for  haemor¬ 
rhage,  why  will  not  congestion  about  a  tubercle  exert  a  more 
or  less  similar  effect?  Here  again  resistance  is  a  matter  of 
simple  mechanics.  The  patient  is  as  resistant  as  the  shell  of 
his  tubercle. 


Hard  physical  exercise,  sudden  and  intense  muscular  exer¬ 
tion,  a  cough,  a  common  cold,  childbirth,  tuberculin  in  over¬ 
dose,  alcohol,  all  can  produce  the  same  circulatory  effect  in 
the  neighborhood  of  the  tubercle  and,  theoretically  at  least, 
can  bring  about  the  same  result,  a  better  circulatory  give  and 
take  between  the  tubercle  and  the  host,  with  a  recrudescence 
of  symptoms  or  a  mobilization  of  bacilli  or  both.  This  may 
be  momentary  or  it  may  be  prolonged.  If  the  inflammatory 
stimulation  is  not  overdone,  proliferation  and  repair  will  soon 
set  in,  and  good  may  result.  If  it  is  too  intense,  then  dissemi¬ 
nation  and  progression  of  disease  may  ensue.  But  there  is  no 
doubt  that  some  part  of  what  we  have  been  accustomed  to  call 
resistance  to  tuberculosis  is  more  or  less  bound  up  with  the 
mechanics  of  the  circulation  around  the  tubercle. 

The  body  responds  to  exercise  in  a  very  definite  way:  the 
pulse  rate  and  pressure  rise  and  the  respiratory  activity  is 
increased.  It  is  not  difficult  to  imagine  how  under  these 
circumstances  the  lungs  are  affected  and  what  might  happen 
to  an  old  encysted  tubercle.  We  recognize  this  fact  in  treat¬ 
ment,  particularly  when  we  warn  our  patients  to  suppress 
cough  as  much  as  possible.  By  complete  rest  we  put  the  lungs 
in  as  complete  circulatory  inactivity,  relatively  speaking,  as 
possible;  and  we  do  raise  the  patient’s  resistance,  but  we  do 
this  in  a  mechanical  way  by  striving  to  avoid  any  maneuver 
that  will  enhance  the  circulation  in  the  lung  and  in  the  tissue 
around  the  tubercle. 

Consider,  too,  the  accidents  that  must  modify  the  course 
that  tuberculous  infection  and  disease  are  going  to  take.  In 
our  struggle  to  attain  definite  rationale  and  generalization  in 
medicine,  I  sometimes  think  that  we  are  all  too  prone  to  forget 
the  large  part  that  accident  plays  in  the  development  of  a 
pathological  process.  A  man  may  have  vegetations  on  his 
heart  valves  and  these  may  be  continually  shed  off  and  lodge 
in  skeletal  muscles  and  no  harm  result.  But  another  man  with 
an  identical  cardiac  condition  may  drop  dead  because  the  first 
embolus  that  breaks  loose  is  swept  into  his  coronary  artery. 
Similarly,  accidents  undoubtedly  determine  the  course  of 
tuberculosis.  It  surely  makes  a  great  deal  of  difference 
whether  the  first  infection  in  the  lungs  develops  near  the 
pleura  or  near  the  hilus  or  near  a  large  blood  vessel  or  at  the 
apex.  The  brain  is  not  the  only  organ  of  the  body  that  has  its 
silent  areas  and  its  eloquent  areas.  The  lungs  have  theirs 
too :  and  the  effect  will  be  not  so  much  a  matter  of  resistance 
as  of  location.  To  say  that  a  man  who  had  a  caseous  gland 
that  erupted  into  the  thoracic  duct  got  generalized  miliary 
tuberculosis  because  he  lacked  resistance  to  tuberculosis, 
would  be  just  as  foolish  as  to  affirm  that  a  man  who  dropped 
dead,  lacked  resistance  to  coronary  embolism. 

Besides  the  accidents  of  place  or  location,  there  are  the 
accidents  of  time.  A  great  deal  may  depend  on  just  when  a 
patient  develops  an  intercurrent  infection,  such  as  an  acute 
bronchitis,  or  suffers  unsual  physical  strain.  The  same  epi¬ 
sode  in  his  life  may  produce  very  different  results.  It  may 
occur  when  the  concealed  tubercle  is  thoroughly  sclerotic  and 
therefore  completely  withstands  the  changed  anatomical  or 
physiological  processes  going  on  in  its  neighborhood.  Or  it 
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may  occur  at  a  time  when  the  investing  wall  of  the  tubercle 
has  just  the  proper  structure  to  establish  fresh  communica¬ 
tions  with  the  surrounding  tissue  under  the  right  conditions. 
Perhaps  this  is  why  young  children,  if  compared  with  adults, 
withstand  stress  and  infections  relatively  poorly  so  far  as  the 
effect  of  these  on  quiescent  tubercle  is  concerned.  Their 
tubercle  is  of  comparatively  recent  origin,  is  not  completely 
fibrosed  or  healed  and  is  thus  much  more  open  to  assault.  As 
they  grow  older  this  healing  process  has  advanced  further  and 
further,  so  that  we  say  that  in  regard  to  tuberculosis,  five  to 
fifteen  years  is  the  golden  age  of  man's  span.  But  once  hav¬ 
ing  passed  puberty  they  enter  a  period  of  from  15  to  20  years 
when  life’s  stresses  are  at  their  maximum  and  the  increased 
mental  and  physical  strain  in  many  cases  produces  local 
effects  that  are  more  than  even  healed  tubercle  will  bear. 

I  say  “  healed  ”  tubercle  with  some  mental  reservation.  I 
would  have  you  recall  that  living  tubercle  bacilli  have  been 
found  in  the  chalky  deposits  of  tuberculous  areas  that  had 
healed  by  calcification.  It  is  for  these  reasons  that  I  am  very 
fond  of  telling  our  students  that  the  development  of  tubercu¬ 
lous  disease  from  old  benign  tubercle  depends  largely  on 
whether  the  patient  gets  a  cold  or  rows  a  race  or  becomes  preg¬ 
nant  at  the  wrong  time. 

We  have  thus  far  discussed  the  protective  reaction  by  which 
the  tissues  seek  to  hem  in  and  wall  off  the  first  tubercle  bacilli 
that  gain  entrance  to  the  body  and  exert  their  effect  upon 
them.  We  have  also  considered  local  conditions  by  which  the 
infected  organism  resists  the  development  of  tuberculosis. 
We  have  looked  upon  the  tubercle  as  a  growth  the  periphery 
of  which  acts  as  a  barrier  to  the  egress  of  bacilli  and  yet  is 
subject  to  all  the  physiological  disturbance  that  goes  on 
around  it.  We  have  seen  how  the  permanence  of  benign 
tubercle  or  the  conversion  of  benign  tubercle  into  tuberculosis 
will  depend  largely  on  the  mechanical  interaction  and  balance 
of  these  opposing  factors.  Let  us  now  extend  our  line  of 
reasoning  to  an  inquiry  into  conditions  in  the  patient  who 
presents  himself  to  us  with  active  tuberculosis. 

Such  a  patient,  of  course,  has  anatomic  change  and  he  has 
symptoms.  Why  has  he  symptoms  ?  Because  he  is  absorbing 
something  from  his  foci  of  disease.  Why  does  he  absorb  some¬ 
thing  ?  Because  there  is  a  sufficient  circulatory  give  and  take 
between  his  foci  and  the  surrounding  tissue.  Why  is  there 
this  circulatory  give  and  take?  Because  the  w’alls,  the  envel¬ 
opes,  the  investments  of  these  foci  are  not  competent  to  block 
off  the  interior  of  the  tubercles.  If,  in  course  of  time,  these 
walls  become  more  and  more  fibrous  and  more  and  more  im¬ 
pervious,  the  severity  of  the  patient’s  symptoms  will  surely 
diminish.  This  fact  is  so  obvious  that  I  consider  it  hardly 
necessary  to  enlarge  upon  it.  Whether  by  design  or  not,  we 
recognize  this  principle  in  treating  our  patients.  If  they  are 
symptomatic  we  put  them  at  rest  in  order  to  quiet  the  circula¬ 
tion  and  respiratory  activity.  Under  such  conditions  they 
may  be  without  symptoms.  If  now  we  allow  them  to  exercise 
again  symptoms  immediately  recur.  Now  their  relief  from 
symptoms,  their  resistance  to  symptoms,  cannot  be  due  to  any 
neutralizing  substance  which  the  body  elaborates,  for,  if  it  is, 


then  we  should  not  expect  this  prompt  response  to  rest  and 
exercise  which  by  their  action  on  respiration  and  the  circula¬ 
tion  we  know  simply  diminish  or  increase  the  opportunities 
for  absorption.  You  have  all  had  patients  with  incipient 
tuberculosis  who  suffered  markedly  from  symptoms  of  absorp¬ 
tion  and  who,  upon  the  ulceration  of  their  process,  informed 
you  that  they  felt  g  great  deal  better.  Here  by  ulceration 
Nature  has  applied  the  prime  surgical  principle  of  more  or 
less  thorough  evacuation  of  a  focus  of  disease. 

The  point  I  want  to  make  is  that  the  presence  or  absence 
of  symptoms  is  to  a  certain  extent  contingent  on  focal 
mechanics.  I  think  we  can  say  absolutely  that  increasing 
fibrosis  means  a  gradual  release  from  symptoms ;  whereas 
increasing  softening  without  coincident  and  sufficient  periph¬ 
eral  fibrosis  means  added  severity  of  symptoms.  The  man 
who  has  extensive  anatomic  tubercle  with  comparative  freedom 
from  symptoms  has  his  tuberculous  areas  well  sclerosed  and  ' 
hemmed  in.  The  man  who  has  but  slight  anatomic  change 
with  marked  constitutional  disturbances  has  but  very  slight 
investment  of  his  focus.  Whether  this  mechanical  element 
is  all  that  there  is  to  resistance  to  symptoms  I  am  not  prepared 
to  say,  but  it  certainly  plays  a  very  large  part  in  resistance. 

And,  so  far  as  extension  of  anatomic  change  is  concerned, 
you  can  neglect  all  other  factors  and  assert  almost  dogmati¬ 
cally  that  so  long  as  fibrosis  is  the  predominant  element  in 
any  particular  case,  just  so  long  are  fresh  eruptions  much 
less  likely  to  occur  than  if  degeneration  and  exudation  gained 
the  upper  hand.  Apart  from  any  native  or  acquired  habit 
of  bodily  constitution  which,  in  a  vague  way,  we  are  pleased 
to  call  resistance,  purely  local  mechanical  conditions  play  a 
very  large  part  in  resistance  to  tuberculosis,  whether  against 
first  infection  or  against  subsequent  eruption. 

I  am,  of  course,  aware  that  you  are  all  saying,  “  Yes,  but 
what  determines  fibrosis  and  caseation,  degeneration  and 
repair  ?  Is  it  not  possible  that  there  is  an  underlying  resist¬ 
ance,  a  native  or  acquired  attribute  of  the  animal  body,  that 
confers  upon  the  tissues  the  ability  to  react  in  such  a  manner 
that  ideal  fibrosis  is  attained  ?  ”  Yes,  it  is  not  only  possible 
but  highly  probable ;  and  it  is  to  this  phase  of  resistance  that  I 
wish  to  address  myself  during  the  remainder  of  our  inquiry. 
The  manner  in  which  tissues  react  determines  resistance. 
Let  us  now  examine  the  probable  factors  that  determine  or 
influence  the  reactions  of  tissues.  Let  us  study  the  reaction 
of  tissues  to  irritation  in  general  and  to  the  tubercle  bacillus 
in  particular. 

I  take  it  as  axiomatic  that  individuals  vary  tremendously 
in  their  reaction  to  irritation.  This  ability  to  react  in  vary¬ 
ing  degrees  is  certainly  to  some  extent  congenital.  Stimulated 
by  the  same  irritant,  one  man’s  cells  will  over-react  while 
another  man’s  will  hardly  respond  at  all.  In  this  connection, 
Maud  Slye’s  work  is  of  tremendous  significance.  She  works 
with  two  large  series  of  mice.  The  one  series  consists  of 
animals  that  have  never  had  cancer  bred  into  them ;  the  other, 
of  those  which  she  is  continually  fortifying  with  a  cancer 
heredity  by  mating  their  progenitors  with  individuals  of 
known  cancerous  stock.  She  finds  that  individuals  of  the 
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cancer  strains  react  very  differently  to  irritation  than  do 
those  of  clean  stocks.  If  injured,  many  will  develop  cancer 
at  the  site  of  the  wound  whereas  none  of  the  non-cancerous 
strain  ever  reacts  with  cancer  under  the  same  conditions. 
Many  of  the  latter,  however,  become  ill  with  the  ordinary 
infections  and  die.  In  cancerous  strains,  infections  are  very 
unusual  and,  if  they  occur,  are  resisted  well.  She  would 
therefore  generalize  about  as  follows :  Cancer  is  the  result  of 
a  congenital  tendency  to  over-reaction  to  irritation.  Animals 
with  this  tendency  do  not  easily  acquire  infections.  If  they  do 
develop  them,  they  resist  them  well.  Infections  strike  down 
the  weak.  Cancer  attacks  the  strong. 

If  Maud  Slye’s  work  is  sound  what  shall  we  say  ?  Shall  we 
conclude  that  it  is  possible  that  the  same  tissue  tendency  that 
is  responsible  for  cancer  also  protects  against  infection.  Shall 
we  assume  that  the  irritant,  the  parasitic  micro-organism, 
gains  slight  foothold  or  none  at  all  because  it  is  immediately 
met  by  an  exaggerated  effort  on  the  part  of  the  body  cells  to 
ward  it  off?  I  am  here  reminded  of  a  remark  which  that 
wonderfully  keen  observer,  Dr.  Trudeau,  repeatedly  made — 
that  cancer  was  a  disease  of  the  strong,  progressive  tuber¬ 
culosis  a  disease  of  the  weak.  He  undoubtedly  based  this 
observation  on  his  impression  that  so  many  people  who  de¬ 
veloped  cancer  gave  histories  that  were  relatively  free  from 
infection  during  early  life.  I  do  not  wish  to  'develop  this 
particular  phase  of  the  subject  further.  The  point  I  would 
ask  you  to  remember  is  that  individuals  do  vary  in  their 
response  to  irritation,  that  this  response  may  take  the  form  of 
an  over-reaction,  an  overgrowth,  on  over-production  of  tissue, 
that  evidence  is  coming  in  that  in  some  of  us  this  tendency  is 
inbred  and  that  the  same  mechanism  that  resists  infections 
may  lay  us  open  to  cancer  if  the  proper  irritation  is  at  work. 

If  any  foreign  body  that  is  not  assimilable  gains  access  to 
the  body,  the  tissues  react  in  a  characteristic  way,  that  is, 
with  the  formation  of  tubercle.  Similarly,  tubercle  bacilli 
which  are  more  or  less  non-assimilable  by  the  tissues,  incite 
the  formation  of  tubercle.  Now  there  are  several  things  that 
will  modify  the  type  of  reaction  that  sets  in  against  the 
irritant.  One  is  the  number  of  infecting  bacilli.  Long:  ago 
Baumgarten  pointed  out  that,  if  the  bacilli  were  few,  the 
reaction  would  be  manifested  by  the  proliferation  of  only  one 
type  of  cell.  If  only  a  few  bacilli  lodge  at  a  point,  then  for  a 
number  of  days  the  only  reaction  which  we  note  is  a  prolifera¬ 
tion  or  renewed  growth  of  those  cells  which  we  designate  as 
belonging  to  the  fixed  tissue  type.  The  resultant  structure  is 
a  tubercle  that  has  all  the  features  of  a  tumor  and  none  of  the 
essentials  of  an  inflammation.  Such  a  tubercle  may  be  made 
up  of  cells  of  the  connective  tissue  type  alone.  There  may  not 
be  a  leucocyte  or  any  other  element  of  inflammation  or  exuda¬ 
tion  in  it.  Here  we  have  really  a  growth  or  new  growth  or 
tumor  comparable  to  what  under  ordinary  circumstances  we 
would  call  a  fibroma. 

If,  however,  the  initial  number  of  tubercle  bacilli  is  large, 
the  first  reaction  is  an  outpouring  of  polymorphonuclear  leu¬ 
cocytes.  But  within  on  hour  the  fixed  tissue  cells  begin  to 


show  signs  of  unrest,  and  proliferate.  The  polymorphonu¬ 
clear  leucocytes  soon  disappear  and  tubercle  formation  goes 
on  characteristically  with  a  gradual  inwandering  of  lympho¬ 
cytic  cells  which  distribute  themselves  throughout  the  mass  of 
fixed  tissue  cells,  which  in  this  location  have  come  to  he  known 
as  epithelioid.  We  see,  therefore,  that  under  ordinary  con¬ 
ditions  .the  body  reacts  to  first  infection  in  a  variable  manner 
according  as  the  irritation  is  more  or  less  intense.  But  the 
reaction  is  very  regular  and  definite  and,  if  the  infecting 
bacilli  be  the  first  that  have  gained  access  to  the  body,  the 
result  will  always  be  the  same.  The  reaction  to  first  infection 
will  always  eventuate  in  the  production  of  focal  tubercle. 
The  relative  proportion  of  leucocytes  and  epithelioid  cells  in 
different  tubercles  may  vary,  but  the  resultant  response  to 
first  infection  will  always  be  focal.  The  tubercles  will  be  very 
definite,  isolated  and  discrete  formations,  with  bacilli  near 
the  center  and  concentric  layers  of  epithelioid  cells  inter¬ 
spersed  with  leucocytes  forming  the  periphery.  And  as  we 
look  at  them  we  think  of  the  wall  or  barrier  about  which  we 
have  said  so  much.  These  reactions  go  on  in  a  perfectly 
orderly  manner.  Microscopically,  they  begin  to  be  evident  a 
few  hours  after  inoculation  if  ordinary  doses  of  bacilli  are 
used :  macroscopically  they  present  themselves  to  view  from 
about  the  eighth  to  the  tenth  day  on.  Meanwhile  the  guinea- 
pig  or  rabbit  does  not  exhibit  the  least  symptom  of  constitu¬ 
tional  disturbance  from  the  time  the  first  inoculation  is  made 
until  the  fourth  or  fifth  or  sixth  week  when  the  disease  is 
progressing  rapidly  throughout  the  body. 

But  note  that  what  I  have  described  applies  only  to  the 
results  of  a  first  infection  with  tubercle  bacilli.  If  I  wait 
until  these  initial  tubercles  develop  and  then  reinfect  my 
animals  I  may  get  a  response  of  a  totally  different  character. 
We  may  watch  this  response  very  prettily  if  we  perform  our 
reinfections  in  the  skin  (intracutaneously)  which  we  can 
always  keep  under  observation.  We  then  find  that  there  is  an 
immediate  reaction  to  the  reintroduction  of  tubercle  bacilli. 
Four  or  five  hours  after  reinfection  the  tissue  at  the  point  of 
infection  begins  to  inflame.  This  acute  inflammation  pro¬ 
gresses  and  after  24  or  48  hours  may  be  marked,  both  in 
extent  and  intensity.  It  then'  subsides  and  a  few  days  later 
anatomic  tubercle  begins  to  develop  in  the  spot.  But  it 
develops  differently  than  did  the  tubercles  aroused  by  the  first 
infection.  It  appears  earlier  and  has  an  accelerated  develop¬ 
ment  and  soon  subsides.  And  unless  the  reinfecting  dose  was 
overwhelming  the  reinfection  may  get  no  further  than  the 
skin.  In  other  words,  the  reaction  which  we  now  get  is  com¬ 
parable  to  what  w’e  observe  when  we  reinoculate  vaccine  virus 
into  a  person  who  not  long  before  has  had  a  vaccine  “  take  ” 
or  if  we  reinoculate  an  animal  that  has  a  chancre  with  a  fresh 
dose  of  syphilitic  virus.  The  reaction  is  accelerated  and 
abortive  and  partakes  more  of  the  nature  of  a  pure  inflamma¬ 
tion,  though  this  latter  feature  will  depend  largely  on  the  size 
of  the  reinfecting  dose. 

We  are  here  dealing  with  a  very  striking  phenomenon,  the 
importance  of  which  is  just  beginning  to  be  generally  recog- 
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nized.  We  may  pause  here  for  a  moment  to  generalize  and 
say:  that  the  development  of  anatomic  tubercle  in  the  body, 
consequent  upon  the  introduction  of  tubercle  bacilli,  so 
changes  the  body  that  all  its  tissues  react  entirely  differently 
from  ‘the  normal  to  the  application  of  any  soluble  protein 
products  of  the  tubercle  bacillus  or  to  the  reintroduction  of 
living  or  dead  tubercle  bacilli. 

Everyone  of  you  has  become  more  or  less  familiar  with  this 
type  of  reaction  in  your  application  of  the  various  cutaneous 
tests  to  detect  tuberculous  infection.  And  if  you  have  fol¬ 
lowed  the  experimental  and  clinical  observations  that  have 
been  made  on  this  reaction  you  have  learned:  1.  That  the 
reaction  occurs  only  when  anatomic  tubercle  is  present  some¬ 
where  in  the  body.  .2.  That  the  reaction  begins  to  manifest 
itself  with  the  establishment  of  tubercle.  3.  That  up  to  a 
certain  point,  as  the  tuberculous  involvement  or  disease  pro¬ 
gresses,  the  intensity  of  the  reaction  increases.  4.  That  as 
tuberculous  disease  heals,  the  intensity  of  the  reaction  tends 
to  become  less  and  less.  5.  That  inasmuch  as  tubercle  is 
perhaps  never  entirely  eradicated  from  the  body,  the  powTer  to 
react  is  probably  never  completely  lost.  These  facts  are  as  cer¬ 
tain  and  as  easily  demonstrable  as  any  that  we  know  con¬ 
cerning  tuberculosis.  When  we  formulate  them,  we  are  not 
indulging  in  the  least  bit  of  speculation.  And  we  would  state 
it  as  a  law  that  the  development  of  tubercle  endows  the  animal 
body  with  a  capacity  to  react  against  the  tubercle  bacillus 
or  any  of  its  products  wliich  it  did  not  possess  before.  We 
would  go  further  and  state  that  not  only  the  sjrin,  but  all  the 
tissues  of  the  body,  the  pleura,  the  peritoneum,  the  lungs,  the 
liver,  etc.,  take  on  this  changed  capacity  to  react.  And  we 
would  also  recall  that  no  one  has  yet  succeeded  in  obtaining 
this  changed  reactivity  in  an  animal  unless  he  first  gave  the 
animal  a  focus  of  tuberculous  infection. 

But  with  the  development  of  anatomic  tubercle  other  deep- 
seated  changes  also  take  place  in  the  animal  body.  For  20 
years  it  has  been  recognized  that  an  animal  with  tubercle 
can  withstand  relatively  enormous  numbers  of  living  virulent 
tubercle  bacilli  as  compared  with  a  normal  animal.  For  20 
years  and  more  the  details  associated  with  this  phenomenon 
of  acquired  increased  resistance  have  been,  studied  and  the 
results  of  these  studies  may  be  summarized  as  follows :  1.  The 
development  of  anatomic  tubercle  endows  the  body  with  the 
power  to  resist  greatly  increased  numbers  of  tubercle  bacilli. 
2.  This  increased  resistance  to  infection  manifests  itself  with 
the  establishment  of  the  first  foci.  3.  Up  to  a  certain  point, 
resistance  is  directly  proportionate  to  the  extent  and  severity 
of  the  initial  disease.  4.  With  the  healing  of  the  diseased  foci, 
resistance  diminishes.  5.  If  the  animal  remains  tuberculous, 
the  increased  power  to  resist  is  probably  never  entirely  lost, 
nor  does  resistance  sink  to  the  level  which  obtained  before 
the  animal  was  first  infected.  Furthermore,  so  far  as  resist¬ 
ance  is  modified  by  the  introduction  of  tubercle  bacilli  or  any 
of  its  products,  this  increased  resistance  can  be  obtained  only 
by  making  the  animal  tuberculous,  that  is,  by  inoculating  the 
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animal  with  tubercle  bacilli.  It  is  true  that  non-tuberculous 
animals  may  be  treated  with  tuberculins  of  various  types  and 
that  because  of  such  treatment  their  serum  may  contain  such 
bodies  as  agglutinins,  precipitins  and  opsonins,  but  such 
animals  are  not  resistant  to  infection  as  compared  with 
normal,  non-tuberculous  ones.  We  therefore  assume  that  the 
ordinary  serological  antibodies  that  are  met  with  in  tuber¬ 
culous  infection  have  no  direct  connection  with  resistance  to 
infection.  In  short,  when  we  consider  the  effects  of  the 
tubercle  bacillus-  and  any  of  its  products,  only  the  tuberculous 
animal  has  a  relative  immunity  to  tuberculosis. 

For  a  number  of  years  several  of  us  have  been  studying  this 
changed  reactivity  (hypersensitiveness,  allergy)  and  this  in¬ 
creased  resistance  of  tuberculous  animals.  We  have  never 
failed  to  be  impressed  by  the  points  of  contact  that  the  two 
phenomena  exhibit.  We  have,  therefore,  wondered  whether 
there  was  any  close  or  direct  relationship  between  the  two. 
We  have  thought  it  reasonable  to  speculate  that  perhaps 
resistance  to  infection  dwelt  in  this  capacity  of  the  tissues  of 
a  tuberculous  animal  to  react  immediately  in  an  inflammatory 
manner.  It  might  well  be  that  this  initial  acute  inflammation 
and  the  subsequent  accelerated  development  of  tubercles  took 
care  of  the  invading  bacilli  in  a  more  satisfactory  manner  than 
did  the  tissues  under  ordinary  normal  conditions.  For  here 
the  tuberculous  animal  responds  with  exaggerated  or  over- 
reaction  to  irritation  and  throws  up  a  barrier  against  the 
bacilli  much  more  actively  than  normally,  and  before  the 
bacilli  can  get  under  way.  From  the  point  of  view  of  the 
effect  of  pure  inflammation  we  had  some  Avarrant  for  our 
belief.  Pawlowsky  had  already  demonstrated  that  if  he  first 
inflamed  a  guinea-pig’s  knee-joint  with  a  stprile  irritant  such 
as  turpentine,  alcohol  or  quinine,  staphylococci  which  he  then 
introduced  into  the  joint  would  not  disseminate  beyond  it, 
although  24  to  48  hours  after  the  injection  of  staphylococci 
into  a  normal  joint,  he  cordd  recover  the  micro-organisms 
from  the  blood  and  organs  of  the  guinea-pig.  Isayeff  had  also 
shown  that  “  the  peritonitis  induced  by  a  variety  of  sterile 
irritants  such  as  a  foreign  blood  serum,  bouillon  or  normal 
salt  solution,  temporarily  increases  resistance  to  subsequent 
intraperitoneal  inoculations  of  bacteria.  We  have  therefore 
done  many  experiments  to  validate  our  view.  I  regret  that 
to-night  I  cannot  bring  to  you  absolute  and  definite  proof  that 
increased  resistance  to  infection  is  bound  up  in  and  dependent 
on  over-reaction  or  hypersensitiveness  of  tissue,  but  I  think 
that  I  do  not  go  too  far  in  saying  that  all  the  facts  point  that 
way. 

We  can  inoculate  normal  guinea-pigs  or  rabbits  subcu¬ 
taneously  in  the  groin  with  a  good  dose  of  a  more  or  less 
virulent  strain  of  tubercle  bacilli.  After  several  weeks  we 
find  that  glandular  swellings  are  developing  in  the  groin  and 
that  at  the  same  time  the  animals’  skins  are  hypersensitive  to 
tuberculin.  We  can  now  inoculate  such  animals  intravenously 
with  large  quantities  of  a  virulent  strain  and  at  the  same  time 
inoculate  normal  animals  in  a  similar  manner.  I  he  normal 
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animals  do  not  suffer  the  least  inconvenience  or  immediate 
symptom  from  the  inoculation.  But  within  a  few  hours  the 
reinfected  tuberculous  animals  fall  ill  and  from  within  12 
hours  to  four  days  many  of  them  may  die  if  the  dose  has  been 
large  enough.  Those  that  do  not  die  gradually  recover  from 
their  acute  illness  and,  as  a  rule,  live  on  for  months  and  many 
of  them  for  a  year  or  more,  never  dying  of  tuberculosis. 

If  we  section  the  animals  that  have  fallen  acutely  ill  and 
have  died  shortly  after  reinfection  we  find  that  their  lungs 
exhibit  areas  of  haemorrhagic  exudation  or  acute  pneumonia 
or  oedema  which  we  find  is  the  result  of  tubercle  bacilli  lodging 
in  already  sensitized  soil  which  has  over-reacted.  Controls 
sectioned  at  the  same  time,  up  to  about  eight  or  ten  days  after 
infection,  never  show  these  acute  pathological  reactions.  We 
find,  therefore,  that  animals  which  we  know  have  increased 
resistance  as  well  as  increased  tissue  reactivity  develop  symp¬ 
toms  of  illness  while  they  over-react,  and  we  also  find  that  in 
response  to  reinfection  their  tissues  react  in  a  particular 
manner  as  compared  with  what  occurs  after  the  first  infection. 
The  character  of  the  reaction,  if  the  number  of  organisms  at 
any  point  is  sufficiently  large  and  if  the  tissues  have  a  very 
high  degree  of  hypersensitiveness,  is  exudative  or  inflamma¬ 
tory,  resulting  in  areas  of  penumonia  or  congestion.  A  first 
injection  of  tubercle  bacilli,  you  will  remember,  never  pro¬ 
duces  such  an  effect.  It  excites  the  body  to  react  only  with 
focal  tuberculous  change,  never  with  a  diffuse  process. 
Bemember,  however,  that  I  am  speaking  always  of  what 
occurs  as  the  immediate  result  of  the  first  infection.  Bemem¬ 
ber  that  a  first  infection  will  sensitize  an  animal  after  it  has 
progressed  for  from  10  to  15  days  on,  and  that  then  any 
extension  of  this  infection  will  occur  in  hypersensitive  soil. 
At  any  rate,  as  a  result  of  such  experiments  we  would  postulate 
that  the  diffuse  types  of  tuberculous  lesion,  the  pneumonias, 
the  pleurisies  with  effusion,  the  hydrops  of  joints,  can  occur 
only  as  the  result  of  reinfection  and  never  upon  first  infection 
and  that  the  result  of  first  infection  is  always  a  focal,  invested 
tuberculosis.  If  the  reinfecting  dose  of  bacilli  is  small,  then 
the  lesion  may  also  be  focal,  but  the  foci  develop  much  more 
rapidly  than  upon  first  infection  and  they  are  abortive  and 
tend  to  disappear. 

You  see,  therefore,  that,  beginning  with  a  study  of  resistance 
to  tuberculosis,  we  are  rapidly  drifting  into  the  realms  of 
pathology  and  symptomatology  if  we  pay  attention  to  the 
wealth  of  observations  that  this  study  of  resistance  serves  up 
to  us.  For  the  first  time  we  can  attempt  to  explain  on  a  solid 
footing  the  tremendous  variety  of  lesion  that  the  tubercle 
bacillus  produces  in  the  body,  a  pathological  result  that  has 
puzzled  and  confused  observers  since  autopsies  were  first  per¬ 
formed.  As  a  rule  we  can  affirm  that  it  is  the  bacillus  that  is 
the  constant  and  the  animal  that  is  the  variable.  I  can  take 
the  same  emulsion  of  the  same  bacillus  and  use  the  same  dose 
to  inject  a  series  of  animals.  If  the  animals  are  normal  I 
always  obtain  the  same  early  result,  focal  tuberculosis.  But 
if  the  animals  are  already  tuberculous  then  almost  every 


variety  of  lesion  is  likely  to  occur  and  the  type  of  lesion  will 
depend  on  two  factors :  on  the  number  of  micro-organisms 
brought  to  bear  at  any  one  point  and  the  degree  of  hyper- 
sensitiveness  or  over-reaction  of  the  tissue  at  this  point. 

Again,  we  note  that  symptoms  of  acute  illness  occur  only 
in  reinfected  animals  and  never  in  the  controls.  This  sug¬ 
gests  what  is  probably  true,  that  acute  tuberculosis  never 
develops  as  a  first  infection,  that  it  is  acute  because  it  is  more 
of  the  exudative  type  and  that  its  exudative  type  and  the  acute 
symptoms  are  simply  expressions  of  resistance,  of  over-reaction, 
of  immunity,  of  hypersensitiveness,  call  it  what  you  will. 

I  wish  I  had  time  to  develop  this  phase  of  the  inquiry  for, 
as  a  rule,  I  find  myself  growing  unaccustomedly  eloquent  in 
examining  the  relationship  of  resistance  to  the  pathology  and 
symptomatology  of  tuberculosis.  But  I  have  perhaps  already 
taken  too  much  of  your  time  and,  like  the  best  writers  of  fic¬ 
tion,  shall  close  the  story  by  suggestion. 

Yet  I  cannot  close  without  taking  this  opportunity  of 
making  a  plea  that  all  who  have  a  lively  interest  in  resistance 
to  tuberculosis,  to  syphilis  and  to  other  infections  and  to 
cancer,  study  these  problems  from  the  angle  of  tissue  reactions 
to  irritation.  The  field  is  tremendous  and  has  hardly  been 
scratched  in  a  systematic  way.  We  must  study  the  biology  of 
these  pathological  formations  in  a  developmental  manner 
from  the  first  signs  of  reaction  to  irritation  right  through  to 
ultimate  loss  of  tissue.  For  many  years  our  pathologists  have 
studied  finished  tuberculosis  as  they  encountered  it  at  autopsy 
and  only  too  often  have  sought  to  unravel  our  most  difficult 
problems  by  meticulous  observation  of  cavity  and  cheesy  patch. 
But  the  slender  threads  that  hold  the  solution  to  the  riddle 
have  long  been  cut  down  in  the  cavity.  What  we  need  are 
careful  anatomical  and  physiological  studies  of  the  relation 
of  tubercle  to  its  immediate  environment  ;  tubercle  of  all  kinds, 
tubercle  in  all  stages  of  development,  tubercle  as  a  first  infec¬ 
tion  and  tubercle  as  reinfection,  human  tubercle  in  the  chicken 
and  avian  tubercle  in  the  guinea-pig.  What  we  do  not  know 
about  tuberculosis  almost  staggers  the  imagination  when  we 
consider  the  time  that  has  been  spent  on  its  study.  Flow  little 
we  really  and  actually  know  about  what  happens  after  the 
bacillus  has  passed  the  lips  and  anterior  nares !  I  would  there¬ 
fore  appeal  for  workers  in  the  field.  No  one  man,  no  school,  can 
discover  it  all,  but  if  we  work  together  then  perhaps  we  may 
partially  succeed  in  satisfying  that  intense  longing  which  all 
of  us  have :  really  to  know  a  little  corner  of  our  chosen  study 
before  we  die. 
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THE  AMINO- ACID  NITROGEN  OF  THE  BLOOD  IN  CASES  OF  NORMAL 
AND  COMPLICATED  PREGNANCY  AND  ALSO  IN 

THE  NEW-BORN  INFANT. 

By  Arthur  Morse. 

(From  the  Department  of  Obstetrics  ancl  Gynecology,  Yale  Medical  School.) 


Since  the  work  of  Fischer  and  of  Kossel  teaches  that  the 


protein  nrolecnle  is  composed  of  amino-acids,  we  assume  that 
a  close  analogy  exists  between  the  synthesis  of  polypeptids  in 
the  laboratory  and  the  synthesis  of  protein  in  the  body.  More¬ 
over,  it  is  natural  to  believe  that  fetal  protein  is  built  of  amino- 
acids  supplied  from  the  mother’s  blood.  From  this  standpoint 
a  peculiar  interest  attaches  to  the  blood  of  pregnant  women, 
and  several  fundamental  questions  arise.  We  should  like  to 
know,  for  example,  whether  the  maternal  blood  contains  an 
unusual  quantity  of  amino-acids  during  pregnancy  ?  How  does 
the  quantity  of  these  substances  in  the  mother’s  blood  compare 
with  that  in  the  blood  of  the  fetus  ?  And,  in  the  presence  of 
autointoxications,  are  abnormal  values  for  the  amino-acids 
encountered  in  either  circulation  ? 

With  the  Van  Slyke  method  these  problems  may  be  profit¬ 
ably  studied.  However,  it  is  still  impossible  to  estimate  the 
utilization  of  individual  amino-acids  by  the  fetus,  as  Mendel 
and  Osborne  have  done  in  the  case  of  young  animals.  Not 
unlikely,  what  they  have  found  true  for  the  nutrition  of  lower 
mammals  applies  equally  to  infants,  and  perhaps  also  to  the 
preceding  period  of  intrauterine  development.  But  the  A  an 
Slyke  method,  of  course,  estimates  the  aliphaticjjjnino-aci$s 
only  in  the  aggregate ;  and  others  it  does  not  estimate  at  all. 
This  may  not  constitute  a  serious  omission  and  may  even  prove 
to  be  negligible,  when  the  problem  is  to  learn  what  is  the  total 
quantity  of  amino-acid  nitrogen  in  the  blood.  But  it  is  note¬ 
worthy  that  some  of  the  amino-acids  which  Mendel  and 
Osborne  have  shown  to  be  essential  for  growth  are  not  included 
by  the  Van  Slyke  method. 

Formerly,  it  was  believed  that  the  blood  proteins  could  be 
satisfactorily  removed  by  precipitation  with  colloidal  iron, 
before  undertaking  the  estimation  of  the  amino-acid  nitrogen ; 
and  consequently,  in  the  first  cases  I  studied,  the  plasma  was 
so  treated.  For  the  sake  of  contrasting  that  method  with  the 
one  later  adopted,  the  earlier  results  are  included  in  this 
report.  But,  generally,  following  the  recommendation  of 
Greenwald,  a  solution  of  2.5 %  trichloracetic  acid  was  used 
for  protein  precipitation.  With  this  method  higher  values 
are  obtained,  for  the  precipitate  does  not  appreciably  absorb 
the  amino-acid  nitrogen  sought  in  the  later  analysis  of  the  j 
filtrate.  This  technique  has  been  adopted  by  Van  Slyke  and 
approved  by  others,  most  recently  by  Bock,  who  regards  the  j 
values  thus  secured  as  nearly  absolute. 

The  need  of  a  standard  with  which  to  compare  the  values 
in  pregnancy  required  observations  upon  normal  women. 

As  subjects,  we  selected  patients  entering  the  hospital  for  the 
repair  of  lacerations  incident  to  childbirth,  months  or  years 
previously,  or  others  requiring  a  gynecological  examination 


which,  however,  revealed  nothing  abnormal.  The  results  in¬ 
dicate  that  the  blood  of  women  contains  normally  from  8  to  14 
mg.1  of  amino-acid  nitrogen. 


NON-PREGNANT  WOMEN. 


Number. 

Amino-acid  nitrogen. 

Remarks. 

Para. 

a> 

on 

< 

Whole  blood 
per  100  c.  c. 

Plasma 
per  100  c.  c. 

Trichloracetic  acid  technique. 

1 

0 

18 

mg. 

13.6 

mg. 

12.4 

Normal  woman. 

2 

I 

26 

11.5 

8.2 

il  <£ 

3 

I 

35 

10.6 

il  (( 

4 

IV 

24 

9.7 

ec  a 

5 

V 

50 

8.6 

Because  there  was  not  a  suitable  method  for  direct  determi¬ 
nation  of  the  amino-acids  in  the  blood,  until  recently  it  was 
customary  to  calculate  what  this  fraction  of  the  non-protein 
nitrogen  was.  By  subtracting  the  urea-nitrogen  from  the 
total  non -protein  nitrogen.  Bang  found  in  a  series  of  11  women 
from  G  to  17  mg.  of  amino-acid  nitrogen.  An  error  was  in¬ 
volved,  since  the  calculation  did  not  take  into  account  uric- 
acid  and  creatinin ;  yet  formerly  the  indirect  method  yielded 
more  accurate  results  than  direct  determinations.  For  ex¬ 
ample,  after  precipitation  of  the  blood-proteins  with  alcohol 
the  analysis  indicates  only  5  to  8  mg.  as  normal ;  a  very  low 
result  which,  as  was  said,  is  explained  by  the  absorptive  action 
of  the  precipitate. 

As  normal  values,  12  to  13  mg.,  which  come  within  the 
range  of  my  determinations,  have  been  recorded  by  Rosenberg ; 
and  the  same  result  was  obtained  by  Gorchkoff,  Grigorieff  and 
Koutoursky,  who  also  noted  an  increase  of  3  to  4  mg.  after 
meals. 

PREGNANCY. 


cl 

CD 

fcfl 

Amino-acid  nitrogen. 

Remarks. 

Whole  blood 
per  100  c.  c. 

Plasma 
per  100  c.  c. 

Trichloracetic  acid  technique. 

mg. 

mg. 

III 

30 

8.4 

7.5 

Second  month. 

V 

40 

8.9 

Third  month. 

III 

34 

9.6 

Fifth  month. 

II 

28 

14.2 

Sixth  month. 

1 

30 

13.6 

E.ighth  month. 

III 

32 

10.9 

At  term. 

I 

30 

10.7 

8.7 

Ninth  month.  Mitral  lesion. 

In  the  blood  of  pregnant  women  the  amino-acids  are  not 
increased  j  generally,  from  8  to  14  mg.  are  found,  the  normal 

1  Throughout  the  paper,  the  results  are  expressed  in  terms  of 
milligrams  of  amino-acid  nitrogen  per  100  c.  c.  of  blood,  or  of 
plasma,  according  to  the  material  used  for  analysis. 
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range  of  variations.  Among  my  cases  lower  values  appeared  at 
the  2d  and  3d  months  than  later,  but  this  may  not  be  safely 
ascribed  to  the  period  of  pregnancy,  for  quite  as  large  indi¬ 
vidual  differences  exist  between  non-pregnant  women.  On 
the  other  hand,  there  are  several  reasons  for  suspecting  con- 


MATERNAL  VALUES  IN  TOXAEMIAS  OF  PREGNANCY. 


Number. 

Age  and 
para. 

Amino-acid  nitrogen. 

Remarks 

Whole  blood 
per  100  c.  c. 

Plasma 
per  100  c.  c. 

Trichloracetic  acid  technique. 

mg. 

mg. 

13 

25 

12.6 

Pre-eclamptic  toxaemia.  Hy- 

dramnios,  7th  month. 

I 

B.  P.  150,  N.  P.  N.  32.5 ;  Urea 

N.  19.1  mg. 

14 

20 

15.3 

Pre-eclamptic  toxamiia.  B.  P. 

170. 

I 

Albuminuria  1.4%. 

15 

20 

13.2 

Ante-partum  eclampsia.  B.  P. 

155. 

I 

Albuminuria  6%. 

16 

24 

12.4 

5.4 

Ante-partum  eclampsia.  B.  P. 

180,  albuminuria  1.5%. 

I 

N.  P.  N.  47.9;  Urea  N.  15.9; 

t 

Uric  acid  N.  9  mg. 

17 

38 

(a)  17.9 

Ante-partum  eclampsia.  B.  P. 

200,  albuminuria  6%. 

VIII 

(b)  17.9 

(a)  Caesarean  section.  (b)  3 

days  post  partum. 

IS 

37 

(a)  19.1 

Intra-partum  eclampsia.  B.P. 

200,  albumin  2%. 

| 

(b)  26.1 

(a)  Delivery,  (b)  8  hours  post 

(c)  28.3 

partum,  (c)  30  hours  post 

partum. 

19 

33 

10.3 

Post-partum  eclampsia. 

III 

B.  P.  180. 

20 

37 

13.5 

Nephritic  toxiemia.  Fourth 

month  pregnancy. 

II 

B.  P.  255,  albuminuria  .4%. 

21 

37 

8.8 

Nephritic  toxaemia. 

I 

B.  P.  250,  albuminuria  4%. 

22 

26 

7.1 

Nephritic  toxaemia. 

I 

B.  P.  190,  albuminuria  2.25%. 

23 

20 

15.1 

Obscure  toxaemia.  Pre-ec- 

'lamptic?  No  albuminuria. 

I 

B.  P.  180.  Normal  delivery. 

Amino  N.  of  fetus  15.1  mg. 

24 

20 

21.6 

Obscure  toxaemia.  B.  P.  155. 

No  albuminuria. 

1 

Normal  delivery.  Amino  N. 

of  fetus  21.6  mg. 

2 5 

18 

21.4 

Obscure  toxaemia.  Diacetic 

ac.  and  acetone  in  urine. 

I 

B.  P.  110,  normal  delivery. 

Amino  N.  of  fetus  24.4  mg. 

No  albuminuria. 

sistently  lower  values  in  the  earlier  than  in  the  later  .months 
of  pregnancy.  The  former  are  often  characterized  by  a  rela¬ 
tively  poor  state  of  nutrition  dependent  upon  loss  of  appetite, 
nausea  and  vomiting,  while  during  the  later  months  usually 
good  health  and  an  excellent  state  of  nutrition  are  the  rule. 
It  is  also  true  that  the  protein  requirements  of  the  embryo  are 
notably  less  than  those  of  the  fetus.  Perhaps,  then,  more 
extensive  material  may  show  a  consistent  difference  between 


the  early  and  the  late  months  of  pregnancy,  though  from  my 
results  it  may  be  said  that  the  values  in  both  periods  are 
within  normal  limits.  Evidently,  therefore,  the  usual  quantity 
of  amino-acids  in  the  mother’s  blood  is  sufficient  for  her  own 
needs  and  for  those  of  the  fetus.  This  finding  does  not  conflict 
with  the  demonstration  by  Wilson  and  previous  observers  that 
a  considerable  nitrogen-storage  takes  place  during  pregnancy, 
but  in  conjunction  with  that  fact  indicates  that  the  nitrogenous 
food  of  the  mother  is  promptly  assimilated  by  the  two  organ¬ 
isms  dependent  upon  it. 

Associated  with  a  number  of  complications  of  pregnancy 
normal  values  for  the  amino-acids  were  found.  Thus,  in  a 
patient  with  broken  cardiac  compensation — later  restored, 
and  delivery  at  full  term  attained  successfully — there  were 
10.7  mg.  of  amino-acid  nitrogen  in  the  blood.  Again,  in  cases 
of  miscarriage,  alimentary  glycosuria  and  hvdramnios,  the 
values  Avere  normal. 

When  pregnancy  Avas  complicated  by  the  presence  of  an 
autointoxication,  the  quantity  of  amino-acids  in  the  blood  Avas 
particularly  instructive,  for  the  Ariew  has  long  been  popular 
that  pre-eclamptic  toxaemia  and  eclampsia  are  attributable  to  a 
derangement  of  protein  metabolism.  This  view,  already  dis¬ 
credited  by  the  finding  of  a  normal  or  slightly  increased  quanti¬ 
ty  of  non-protein  nitrogen  in  the  blood,  is  also  opposed  by  the 
fact  that  the  quantity  of  amino-acid  nitrogen  present  is  gen¬ 
erally  normal.  My  findings  agree  with  those  recently  pub¬ 
lished  by  Losee  and  Van  Slyke,  Avho  failed  to  demonstrate  an 
increase  either  in  pre-eclamptic  toxaemia  or  in  cases  in  which 
convulsions  Avere  in  progress.  Occasionally,  in  my  series, 
values  slightly  higher  than  normal  Avere  associated  with  the 
period  of  convalescence.  Thus,  in  Case  18  there  was  a  pro¬ 
gressive  increase  in  the  amino-acid  nitrogen  during  the  first 
and  second  days  after  delivery.  Recovery  also  followed  in 
Case  1 7  which  presented  the  same  A  a  I ues  on  the  third  day  post 
partum  and  when  the  disease  Avas  at  its  height. 

While  the  explanation  for  the  occasional  existence  of  an 
increased  quantity  of  amino-acids  in  eclamptics  must  be  purely 
speculative,  it  is  pertinent  to  suggest  that  the  dissolution  of 
the  corpuscles  extravasted  in  the  liver  lesion  may  be  responsi¬ 
ble.  Ordinarily,  the  destruction  of  the  liver  tissue  itself  is 
not  extensive  and  would  not  account  for  the  phenomenon ; 
but  at  times  the  hemorrhage  into  the  liver  and  also  into  other 
organs  is  considerable,  so  that  subsequent  autolysis  may  in¬ 
crease  the  amino-acids  of  the  blood.  If  this  interpretation  is 
correct,  Ave  should  expect  variable  quantities  during  convales¬ 
cence.  from  this  disease,  for  the  extent  of  the  hemorrhage  is 
by  no  means  the  same  in  all  cases.  Whatever  the  cause  of  the 
increase  in  the  amino-acid  nitrogen  occasionally  seen  during 
or  after  eclampsia,  it  does  not  depend  upon  the  kidney  lesion. 
At  least  this  view  seems  justified  by  the  findings  in  cases  of 
toxaemia  referable  to  renal  insufficiency  alone;  instances  of 
this  kind,  Cases  20,  21  and  22,  present  a  normal  amount  of 
amino-acid  nitrogen. 

From  the  viewpoint  of  autointoxication  tAvo  cases,  in  which 
the  clinical  diagnosis  was  obscure,  have  a  peculiar  interest,  as 
they  present  a  great  increase  in  the  amino-acid  nitrogen.  An 
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outline  of  their  histories  is  given,  for  they  may  be  helpful 
toward  the  recognition  of  similar  cases  in  the  future.  It  may 


the  more  pronounced  ones  in  eclampsia,  are  the  results  of  an 
etiological  factor  still  unknown. 


prove  that  an  increase  in  the  amino-acids  of  the  blood  occurs 
in  a  specific  form  of  pregnancy-toxaemia. 

In  these  cases  the  warning  symptoms  of  eclampsia,  including 
headache,  visual  disturbance,  oedema,  and  albuminuria  were 
absent,  and  there  was  no  other  reason  to  suspect  that  the  com¬ 
plication  was  pre-eclamptic  toxaemia.  On  the  contrary  the 
high  values  (21  mg.)  for  the  amino-acids  suggest  an  autolytic 
process.  It  is  well  known  that  acute  yellow  atrophy  is  often 
associated  with  pregnancy  and  also  that  autolysis  of  the  liver 
leads  to  an  increase  in  the  amino-acids  of  the  blood.  However, 
jaundice  and  a  lessened  area  of  liver  dullness,  typical  signs  of 
acute  yellow  atrophy,  were  absent.  In  these  circumstances  the 
diagnosis  was  problematical. 

No.  24  (S.  J.  D.)  Primipara;  20  years  of  age;  Wassermann 
negative.  Operation  scar  in  appendix  region  indicates  that  the 
wound  was  infected.  No  supervision  during  pregnancy,  but  patient 
states  her  health  has  been  good.  Admitted  to  hospital  in  labor. 
Urine  negative  for  albumin  and  casts.  Breech  extraction.  Female 
infant  with  spina  bifida.  Though  it  was  50  cm.  long  the  infant’s 
birth-weight  was  2600  grams;  the  mother’s  menstrual  history 
indicated  she  was  at  term.  The  infant  died  on  the  3d  day  after 
birth.  The  mother’s  blood  pressure  was  150  mm.  of  Hg.  at  the  time 
of  labor  and  fell  gradually  to  120  mm.  on  the  5th  day  post  partum. 
She  was  discharged  in  excellent  condition. 

No.  25  (D.  R.).  Primipara;  18  years  of  age.  The  patient  is 
poorly  nourished  and  weak;  states  she  has  had  headache  through¬ 
out  pregnancy  and  consulted  a  physician.  No  jaundice  and  no 
disturbance  of  vision.  Vomiting  throughout  pregnancy.  The 
urine  was  negative  for  albumin  and  casts  but  contained  a  large 
amount  of  acetone  and  diacetic  acid.  Normal  blood  pressure. 
Admitted  to  hospital  with  symptoms  of  impending  labor  but 
delivery  did  not  occur  until  48  hours  later.  The  first  stage  of  labor 
caused  little  complaint  and  the  second  stage  lasted  55  minutes. 
During  one  of  the  pains  the  patient  fainted.  Delivery  was  spon¬ 
taneous.  The  female  infant  was  premature,  weighing  2000  grams 
and.measuring  45  cm.  in  length.  At  the  end  of  two  weeks,  weighing 
1900  grams,  it  was  taken  from  the  hospital  against  advice.  The 
mother’s  convalescence  was  normal  and  at  no  time  was  there 
arterial  hypertension. 

Mother  and  Fetus  at  the  Time  of  Birth. 

At  the  conclusion  of  labor  the  mother’s  blood  contained  a 
normal  quantity  of  amino-acids,  and  this  remained  true  even 
though  whiffs  of  chloroform  were  administered  during  delivery. 
In  twelve  cases  of  spontaneous  birth  at  full  term  the  extreme 
values  encountered  were  8.1  and  13.9  mg.  Similar  results 
were  obtained  during  the  period  of  pregnancy  and  this  fact, 
in  conjunction  with  the  demonstration  by  Slemons  and  Morriss 
that  there  is  no  difference  between  the  pregnancy-  and  labor- 
values  for  the  total  non-protein  nitrogen  and  for  the  urea, 
indicates  that  the  transition  from  the  one  period  to  the  other 
is  not  accompanied  by  alterations  in  nitrogenous  metabolism. 
The  cause  of  labor,  therefore,  must  be  sought  elsewhere.  The 
phenomena  which  accompany  labor  and  direct  suspicion  toward 
nitrogenous  metabolism  as  affording  the  stimulus  in  question — 
a  low  urinary  nitrogen,  an  abnormal  relationship  between  the 
various  nitrogenous  excretory  products,  and  mild  albuminuria 
— must  be  regarded  as  secondary.  These  urinary  changes,  like 


NORMAL  LABOR. 


I  PARA. 


Number. 

Source. 

Age  of  mother. 

Duration  of  labor. 

Non-protein  nitrogen. 

Whole  blood. 

Plas¬ 

ma. 

Remarks. 

Amino-acid  nitrogen 

per  100  c.  c. 

Urea  nitrogen  per 

100  c.  c. 

Percentage  of  amino- 

acid  nitrogen. 

Percentage  of  urea 

nitrogen. 

Amino-acid  nitrogen 

per  100  c.  c. 

Trichloracetic 
acid  technique. 

hrs. 

mg. 

mg. 

% 

% 

mg. 

26 

Mother. 

24 

16 

10.0 

7.3 

Whiffsof  chloroform. 

Fetus . . 

13.1 

10.8 

Normal  infant. 

27 

26 

5 

26.5  13.9 

9.8 

52.4 

36.9 

Whiffsof  chloroform. 

Fetus.  . 

27.2 

15.1 

10.7 

55.6 

39.3 

Normal  infant. 

28 

Mother. 

25 

12 

33.5 

10.5 

31 .4 

Whiffsof  chloroform. 

Fetus. . 

34.2 

15.8 

46.1 

Normal  infant. 

29 

Mother. 

21 

81 

8.1 

Whiffsof  chloroform. 

Fetus. . 

10.6 

Normal  infant. 

Ill  PARA. 


30 

Mother. 
Fetus. . 
Mother. 
Fetus. . 
Mother. 
Fetus. . 

33 

8 

10.8 
10  0 

. .. . 

6.7 

9.2 

No  anaesthesia. 
Normal  infant. 

31 

20 

131 

. .. . 

10.1 

12.9 

8.1 

11.4 

Whiffs  of  chloroform. 
Normal  infant. 

32 

22 

22 

10.0 

Whiffsof  chloroform. 

15.7 

Normal  infant. 

IV  PARA. 


33 

Mother. 

36 

14 

27.7 

13.7 

13.1 

49.4 

47.2 

Whiffsof  chloroform 

Fetus.  . 

27.1 

14.8 

13.5 

54.6 

49.8 

Normal  infant. 

34 

Mother. 

34 

4 

26 . 5 

11.4 

11.6 

43.0 

44.0 

Whiffsof  chloroform. 

Fetus. . 

27.5 

12.9 

10.0 

46.9 

36.6 

Normal  infant. 

35 

25 

26 

11.2 

Whiffsof  chloroform. 

Fetus. . 

12.7 

Normal  infant. 

V  PARA. 


36 

Mother. 
Fotiis .  . 

23 

41 

10.9 

10.0 

No  anaesthesia. 

14.9 

11.1 

Normal  infant. 

37 

Mother. 
Fetus. . 

23 

121 

12  8 

Whiffs  of  chloroform. 

11  3 

Normal  infant. 

OBSTETRICAL  OPERATIONS. 

38 

Mother. 
Fetus. . 
Mother. 
Fetus. . 
Mother. 
Fetus. . 
Mother. 
Fetus. . 
Mother. 
Fetus. . 
Mother. 
Fetus. . 

27 

I 

15f 

10.7 

13.2 

6.6 

9.1 

Forceps.  Chloroform. 
Normal  infant. 

39 

18 

I 

30 

I 

30 

VII 

35 

VII 

30 

I 

21J 

9.0 

8.2 

Forceps.  Chloroform. 
Normal  infant. 

13.4 

11.6 

40 

11.0 

Forceps.  Chloroform. 
Slight  asplivxia. 

10  4 

41 

16 

10.8 

Forceps.  Chloroform. 
Normal  infant. 

15.0 

11.7 

42 

Version.  Chloroform. 

12.8 
13  0 

Normal  infant. 

43 

Caesarean.  Nitr’s  ox. 

13.0 

Normal  infant. 

When  delivery  has  been  effected  by  an  operative  procedure 
under  deep  anaesthesia  normal  values  for  the  amino-acid  nitro¬ 
gen  of  the  blood  are  found.  Thus,  in  five  cases  requiring  the 
I  surgical  degree  of  chloroform  anaesthesia,  the  average  amino- 
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acid  nitrogen  was  10.6  mg.;  in  ten  cases  given  a  few  whiffs  of 
chloroform  it  was  11.1  mg.,  and  in  two  delivered  without  an 
anaesthetic  10.8  mg.  The  similarity  of  these  results  indicates 
that  chloroform  anaesthesia  does  not  affect  the  amino-acids  of 
the  blood;  and  in  this  respect  it  resembles  ether,  the  effects  of 
which  have  been  studied  by  Boss. 

As  an  interest  in  the  placental  interchange  was  one  incen¬ 
tive  to  undertake  these  observations,  both  “  whole  blood  ”  and 
plasma  were  analysed  independently.  In  maternal  blood  the 
amino-acid  nitrogen  of  the  plasma  variedAcam  6.6  mg.  to  10 
mg.  Obviously,  these  values  are  much  lower  than  those  found 
when  “  whole  blood  ”  was  analysed  (8  to'ldjng.),  and  indicate 
that  the  red  blood  corpuscles  per  unit  of  volume  contain  a 
relatively  larger  quantity  of  amino-acids  than  does  "plasma — a 
fact  previously  established  by  Costatino,  Bang,’ and  Gyorgy 
and  Zunz. 

To  explain  the  presence  of  these  substances  in  the  red  blood 
cells  two  hypotheses  have  been  offered,  namely:  (1)  that  the 
union  is  temporary  and  provides  facilities  for  the  transporta¬ 
tion  of  amino-acids  from  one  part  of  the  body  to  another;  and 
(2)  that  the  cells  are  broken  down  ultimately  by  an  intra¬ 
cellular  enzyme  which  liberates  amino-acids.  In  the  latter 
event,  the  food  value  of  these  autolytic  products  has  been 
questioned;  but  as  fax  as  we  know,  the  body  is  incapable  of 
distinguishing  between  amino-acids  absorbetDfroni  the  diges¬ 
tive  tract  and  others  arising  from  its  own  tissues.  And  be¬ 
sides,  it  is  improbable  that  haemolysis  normally  is  a  factor  of 
appreciable  importance  in  this  problem.  The  weight  of 
evidence  at  present  is  in  favor  of  the  first  hypothesis. 

The  fetal  blood  used  for  analysis  was  obtained  from  the 
placental  end  of  the  severed  umbilical  cord.  It  has  already 
been  shown  by  Slemons  and  Morriss  that  such  specimens  are 
derived  from  the  umbilical  vein  and,  therefore,  are  arterial, 
having  just  left  the  fetal  side  of  the  placenta. 

In  18  normal  infants  the  amino-acid  nitrogen  of  the  blood 
at  birth  varied  between  10  and  15.8  mg.  As  in  the  case  of 
adults,  higher  values  are  obtained  for  “  whole  blood  ”  than  for 
plasma;  in  the  latter  there  was  from  9.1  to  11.6  mg.  Very 
much  lower  results  were  obtained  by  Morel  and  Mouriquand 
who  used  alcohol  to  remove  the  blood  proteins.  Similarly, 
when  colloidal  iron  was  the  precipitant,  as  in  the  first  series  of 
analyses  I  made,  the  results  were  far  too  low  because  the 
precipitate  absorbed  a  portion  of  the  amino-acid  nitrogen. 

Not  many  years  ago  it  seemed  that  the  fetus  must  derive  its 
nitrogenous  food  from  the  proteins  of  the  mother’s  blood,  for 
at  that  time  it  was  thought  that  the  elementary  substances  out 
of  which  protein  is  built  were  not  present  in  maternal  blood. 
But  with  the  demonstration  that  amino-acids  are  normal  con¬ 
stituents  of  human  blood  (Folin,  Delaunay,  Van  Slyke  and 
Meyer)  it  seemed  reasonable  to  assume  that  the  mother  sup¬ 
plied  the  “  building  stones  ”  themselves,  for  the  construction 
of  fetal  protein.  This  explanation  was  the  more  likely  because 
amino-acids  are  crystalline,  and  many  of  them,  at  least,  are 
diffusible  compounds.  By  means  of  ingeniously  contrived 
collodion  tubes,  immersed  in  salt  solution,  Abel  succeeded  in 
showing  that  amino-acids  were  among  the  substances  which 


dialysed  out  of  blood.  Later,  Abderlialden  identified  many 
amino-acids  which  had  passed  from  blood  through  a  permeable 
membrane.  Upon  these  grounds  it  was  reasonable  to  expect 
that  these  compounds  passed  through  the  placenta  and,  now 
that  approximately  the  same  quantities  of  them  are  demon¬ 
strable  in  maternal  and  fetal  blood,  the  correctness  of  the 
assumption  is  scarcely  open  to  doubt.  The  mechanism  of 
exchange,  however,  wovdd  not  seem  to  be  one  of  simple  dif¬ 
fusion. 

When  samples  of  “  whole  blood  ”  are  analysed,  generally, 
the  fetal  sample  contains  somewhat  more  amino-acid  nitro¬ 
gen  than  the  maternal  sample.  In  18  cases  identical  results 
were  obtained  in  four  instances ;  the  mother’s  blood  was  the 
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richer  in  one  instance,  and  the  fetal  blood  the  richer  in  13. 
The  higher  red  cell  count  of  the  fetus,  it  was  believed, 
might  be  responsible  for  the  slight  preponderance  of  amino- 
acids  in  that  organism,  especially  since  Costatino  showed  that 
the  nucleated  red  cells  of  birds  contain  more  amino-acids  than 
the  unnucleated  red  cells  of  mammals,  and  nucleated  red  cells 
are  present  in  the  fetus  at  the  time  of  birth.  However,  the 
possible  influence  of  that  factor  was  eliminated  by  the  finding 
that  fetal  plasma  is  richer  in  amino-acids  than  maternal  plas¬ 
ma,  and  also  by  finding  that  the  difference  between  the  two 
plasmas  closely  resembled  the  difference  when  “  whole  blood  ” 
was  analysed,  namely  about  2  mg.  per  100  c.  c.  But  to  some 
extent,  it  must  be  said,  that  an  unsurmounted  difficulty  modi¬ 
fies  this  evidence.  Fetal  red  corpuscles  are  extremely  fragile, 
and  with  a  few  exceptions  slight  hemolysis  was  observed  after 
centrifugalization.  Nevertheless,  the  error  thus  caused  may 
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be  regarded  as  small,  though  obviously  it  exaggerates  the 
difference  between  the  maternal  and  fetal  specimens  of  blood. 

In  the  face  of  higher  fetal  values  (in  approximately  70% 
of  the  cases)  small  as  the  difference  is,  mere  diffusion  cannot 
be  said  to  explain  the  passage  of  amino-acids  through  the 
placenta.  This  pro  1)1  cm  presents  much  in  common  with  the 
problem  arising  when  large  amounts  of  amino-acids  are  in¬ 
jected  into  the  circulation  of  an  animal.  Experimentally,  Van 
Slyke  has  found  that  amino-acids  pass  rapidly  into  the  tissues, 
and  are  loosely  held  there,  probably  by  physical  rather  than 
chemical  means.  An  equilibrium  is  reached  when  the  tissues 
contain  about  ten  times  as  much  amino-acid  nitrogen  as  the 
blood  does.  “The  process  concerned  in  the  exchange  has  not 
been  definitely  classified  ancLat  present  we  cover  our  ignorance 
of  its  real  nature  by  giving  it  the  general  name,  absorption  ” 
(Van  Slyke). 

Although  the  equilibrium  between  maternal  and  fetal  blood 
is  reached  when  the  concentration  of  amino-acids  in  the  two 
circulations  is  more  nearly  equal  than  in  the  case  of  the  blood 
and  tissues  in  the  experiments  just  quoted,  it  seems  that  the 
placenta  like  other  tissues  must  possess  this  same  quality  of 
“  absorption.”  On  the  other  hand,  the  close  resemblance  be¬ 
tween  maternal  and  fetal  concentrations  is  highly  significant, 
indicating  an  extremely  delicate  regulatory  mechanism  for 
equalizing  the  amino-acid  content  of  the  two  circulations  per 
unit  of  blood  volume.  The  results  of  this  regulation  are 
illustrated  by  the  findings  in  cases  of  hyperaminemia  (Nos.  24 
and  25)  ;  in  the  former  identical  values  (21.6  mg.)  were  ob¬ 
tained  in  both  organisms,  while  in  the  latter  21.4  mg.  were 
found  in  the  maternal  and  24.4  mg.  in  the  fetal  blood. 

The  existence  of  a  slightly  higher  fetal  than  maternal  amino- 
acid  nitrogen  in  most  cases  not  only  suggests  the  ability  of  the 
placenta  “  to  absorb  ”  these  substances,  but  the  purpose  of  this 
mechanism  may  be  interpreted  as  protective.  When  the  ma¬ 
ternal  values  are  very  high,  the  fetal  values  duplicate  or  exceed 
those  in  the  parent.  On  the  other  hand,  high  fetal  values  may 
be  associated  with  normal  maternal  ones  (Cases  28,  32,  41). 
It  seems  probable,  therefore,  that  once  amino-acids  have  entered 
the  fetus,  it  may  not  be  deprived  of  them,  and  this  provision 
in  a  measure  insures  a  supply  of  material  out  of  which  fetal 
protein  is  built. 

CONCLUSIONS. 

1.  In  normal  women  the  amino-acid  nitrogen  varied  between 
8  and  14  mg.. per  100  c.  c.  of  blood;  and  the  same  range  of 
variations  was  encountered  during  pregnancy.  In  other  words, 
the  requirements  of  the  fetus  cause  no  increase  of  the  sub¬ 
stances  in  the  maternal  blood  out  of  which  protein  is  con¬ 
structed. 

2.  Generally,  normal  values  were  found  in  pre-eclamptic 
toxaemia  and  eclampsia,  though  exceptionally  an  increase  in 
the  amino-acids  occurred  during  convalescence. 

3.  Nephritic  toxaemia  was  accompanied  by  a  normal  quan¬ 
tity  of  amino-acid  nitrogen  in  the  blood. 

4.  An  excessive  quantity  of  amino-acids  occurred  in  cases 
of  obscure  toxaemia,  possibly  related  to  acute  yellow  atrophy 
of  the  liver. 


5.  During  labor  normal  values  were  found;  at  its  conclu¬ 
sion  the  extremes  encountered  were  8.1  and  13.9  mg. 

6.  In  fetal  blood  the  amino-acid  nitrogen  varied  between 
10  and  15.8  mg.  per  100  c.  c.  of  blood. 

7.  The  passage  of  amino-acids  from  mother  to  fetus  re¬ 
quires  the  assumption  of  “  absorption  ”  properties  on  the  part 
of  the  placenta;  for,  though  the  difference  between  the  con¬ 
centration  of  amino-acids  in  the  two  circulations  is  small,  it  is 
in  favor  of  the  fetus  in  70%  of  the  cases;  and  the  higher  level 
in  that  organism  prevents  the  acceptance  of  simple  diffusion 
as  the  explanation  for  the  placental  exchange. 

8.  The  “  absorption  ”  property  of  the  placenta  probably 
protects  the  fetus  against  loss  of  material  intended  for  the 
construction  of  protein. 
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ON  THE  ETYMOLOGY,  POPULAR  AND  SCIENTIFIC,  OF  THE  TERMS 

FOR  KIDNEY,  IN  VARIOUS  LANGUAGES.*! 

By  David  I.  Maciit,  A.  B.,  LL.  B.,  M.  D.,  F.  S.  J.  A. 


Introductory. 

The  subject  of  this  paper  may,  on  first  thought,  appear  to 
be  more  suitable  for  presentation  before  a  philological  rather 
than  a  medical  assembly.  A  moment’s  reflection,  however,  I 
venture  to  say,  will  suffice  to  convince  that  it  very  appro¬ 
priately  falls  within  the  scope  of  such  a  society  as  this  one. 
The  field  of  interest  of  medical  history  is  so  far-reaching  that 
it  overlaps  the  domains  of  anthropology,  ethnology,  and  every 
other  branch  of  biology,  among  which  we  certainly  must  class 
comparative  philology,  or  the  study  of  the  development  ol 
speech  and  its  means  of  communication,  or  language.  An 
inquiry  into  the  history  of  some  of  the  simplest  terms  used 
in  medicine  may  result  in  a  valuable  contribution  to  the  his¬ 
tory  of  the  anatomical,  physiological,  or  psychological  con¬ 
ceptions  of  a  race  or  people.  That  such  an  inquiry  is  an  inter¬ 
esting  discipline,  I  think,  goes  without  saying.  An  additional 
fascination,  moreover,  attaches  itself  to  it,  because  for  its  pur¬ 
poses  we  are  not  confined  to  the  limits  laid  down  by  what  is 
known  as  scientific  etymology  or  philology,  but  may  also  legiti¬ 
mately  draw  upon  the  rich  store-house  of  information  classed 
as  folk-lore  and  popular  etymology. 

In  the  present  essay,  I  have  endeavored  to  trace  the  history 
of  the  words  for  kidney  in  a  number  of  languages.  Such  an 
inquiry  was  deemed  of  especial  interest  because  the  kidneys 
have  in  the  last  few  years  been  the  subject  of  particular  atten¬ 
tion  and  intensive  study  in  this  hospital,  and  because  of  a 
number  of  'important  discoveries  in  connection  with  them 
which  have  emanated  from  this  medical  school.  I  am  referring 
in  particular  to  the  pioneer  work  on  epinephrin  by  Prof.  Abel 1 ; 
to  the  invention  also  by  him  of  the  process  of  vividiffusion  by 
means  of  what  has  come  to  be  known  as  an  “  artificial  kidney, ' 
of  which  we  have  a  model  here  2 ;  and  to  the  introduction  of  the 
phenol-sulphone-phthalein  test  for  renal  function,  also  started 
by  Prof.  Abel  and  elaborated  by  Drs.  Eowntree  and  Gerahty.3 
I  was  further  prompted  to  undertake  an  investigation  of  the 
subject  through  my  keen  interest  in  Semitic  philology  and 
Biblical  psychology. 

*  Read  before  The  Johns  Hopkins  Hospital  Historical  Club, 
November  13,  1916. 

t  The  expense  of  this  historical  and  philological  investigation  has 
been  in  part  defrayed  by  a  grant  from  the  James  Buchanan  Brady 
Urological  Institute. 


The  English  “  Kidneys  ”  and  “  Reins.”  4 

The  two  English  names  “  Kidneys  and  “  Reins  ”  illus¬ 
trate  well  the  composite  character  of  our  language,  for  they 
take  us  back  to  the  two  most  important  roots  for  that  organ 
in  the  Indo-European  languages. 

The  word  “  Kidney  ”  consists  of  two  elements  “  kid  ”  and 
“ney”;  the  first  of  which,  according  to  Professor  Bright, 
must  be  pronounced  unidentified,  while  the  second  is  probably 
the  same  as  the  German  Niere.  The  Middle  English  form 
Kid-n&re,  and  the  Icelandic  and  old  Norse  nyra,  make  this 
relation  pretty  certain.  In  Middle  English,  however,  other 
forms  besides  kidnere — as  for  instance,  kid-neer — led  to  a 
confusion  of  the  second  element  of  the  word  kid-ney,  with 
ey  or  eye,  corresponding  to  the  German  Eier,  or  testicles. 
This  confusion  of  the  kidneys  with  testicles,  as  will  be  seen 
later,  is  met  with  in  many  languages. 

Although  the  etymology  of  the  first  element  hid  of  kidney 
is  uncertain,  it  has  been  thought  to  represent  the  Anglo-Saxon 
cwift  or  nr ilh.  the  Scandinavian  Kviftr  and  the  Gothic  quithus. 
all  of  which  signify  stomach  or  belly.  In  such  a  case  the 
meaning  of  the  word  kidney  would  be  the  Niere  or  the  Eier 
of  the  abdomen,  a  kind  of  abdominal  tumor.  This  etymology 
is,  however,  not  considered  correct. 

Our  other  terms  for  kidneys — reins,  is  readily  recognized  as 
the  Old  French  reins,  which  in  its  turn  is  derived  from  the 
Latin  ren  (pi.  renes ).  It  is  this  term  in  English  which  is 
chiefly  employed  figuratively  in  the  sense  of  “  inward  parts, 
temperament,  inner  affections  or  passions.”  The  origin  of 
tills  expression  we  shall  consider  in  connection  with  the 
Hebrew  term  for  kidney. 

The  Latin  “  Ren  ”  and  Its  Derivatives. 

The  Latin  ren  (pi.  renes )  is  the  prototype  for  the  word  for 
kidneys  in  all  the  modern  Romance  languages,  and  also,  as  has 
been  just  mentioned,  of  the  English  reins.  From  it  have  come 
the  French  reins,  the  Italian  rene,  and  the  Portuguese  rim ; 
and  from  its  descendant,  the  late  Latin  renione-s,  we  get  the 
French  rognons  (used  of  animals  only)  and  the  Spanish 
rinon. 

The  derivation  of  the  word  ren,  according  to  Prof.  K.  F. 
Smith,  is  altogether  uncertain.  The  old  medical  writers,  how¬ 
ever,  have  some  curious  notions  concerning  it.  Thus  Matthew 
Timlingio  cites  Yarro  as  calling  renes  a  synonym  of  rivuli. 
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meaning  channels,  ducts,  or  streams.  Another  curious 
hypothesis  regards  ren  as  coming  through  a  metathesis  of  n 
and  r  from  the  Greek  vrjpov,  wet  or  humid.  Still  other  writers 
consider  ren  to  be  derived  from  the  Greek  <t>pV  ( diaphragm , 
mind),  from  the  supposed  relation  between  the  kidneys  and 
the  mind,  but  this  explanation  is  obviously  a  late  attempt 
of  the  medieval  scholars  to  find  a  physical  basis  for  their 
philosophy. 

We  have  another  old  Latin  word  for  kidneys,  namely 
nefrones.  This  is  clearly  a  transliteration  of  the  Greek  ve</>pos, 
which  we  are  now  going  to  consider. 

The  Greek  “  Nephros  ”  and  the  German  “  N iere.  ’ 

Just  as  the  Latin  renes  is  the  predecessor  of  the  names  for 
kidney  in  the  Romance  languages,  and  of  the  English  reins, 
so  is  the  Greek  veffrpos,  met  with  so  frequently  in  our  present 
medical  nomenclature  (e.  g.,  nephritis,  nephrolithiasis,  epine- 
phrin,  etc.),  the  precursor  of  the  German  Niere  and  other 
Germanic  forms,  and  also  probably  of  the  second  element  of 
our  English  kid-ney.  The  relation  of  Niere  to  ve<f>p6s  is  a  very 
interesting  one,  and  is  a  good  example  of  the  methods  employed 
and  results  achieved  by  the  modern  scientific  comparative 
philologists.  Both  ve</>pos  and  Niere  come  from  an  original 
Indo-European  posited  or  hypothetical  root  “  negUhros.”  The 
gSh  of  this  root,  by  a  well  attested  relation,  appears  as  </>(  ph) 
in  Greek,  and  thus  gives  from  which  are  derived  the 

Praenestine  nefrones,  and  the  Lanuvian  neb rundines .  In  the 
Pregermanic  or  Gothic  forms  the  gKli  of  the  primitive  root  is 
softened  into  an  i,  giving  rise  to  the  Gothic  nioro,  the  old 
Norse  and  Icelandic  nijra,  the  old  Swedish  niure,  and  the 
modern  German  Niere.  (Curtius0  316.  Osthoff  IF.  N  271 
sq.  bibl.  Brugmann  Grdr.  I2588,  613,  634,  IP,  1,  289,  354, 
607,  Walde.  IF.  XIX,  102.) 

That  the  linguistic  relation  between  the  Greek  ve^po's  and 
the  German  Niere  here  described  is  probably  a  correct  one  is 
further  substantiated  by  the  fact  that  both  the  Greek  vt<f>P6s 
and  the  Old  High  German  nioro  (masc.)  are  used  in  a  two¬ 
fold  sense — sometimes  for  kidney,  and  in  other  cases  for 
testicle.  Eustathius,  for  instance,  in  his  Commentary  on  the 
Iliad  <t>  204  (  =  p.  1231  ed.  Bas.),  states  this  distinctly. 

eCTTi  §€  €7TtP€(/)pt8t09  S^/XOS  O  €7 Ti  TOLS  Vtffipois  T06S  KVpLOJS,  7TpOCT€- 

6epbt6a  Sc  to  Kvp'iojs  i rpos  SiacrroXrjV  w  p.7]  tolovto)V,  8 oKOVdi  yap 
aorcuos  kou  ol  opyt-L  V€(f>poc  kXyjOtjvcli  irapa  tcd  €L7tovtl  to. 

This  confusion  of  the  kidneys  with  the  testes  is  found  also 
in  other  languages.  Thus  the  Old  Latin  nebrundines  is  used 
for  both  reins,  and  testes ;  the  Italian  rene,  kidney,  means  also 
testicle;  and  some  linguists  suspect  that  the  Old  English 
phrase  “a  man  of  some  kidney/'  where  the  specific  idea 
expressed  by  the  word  comes  close  to  that  of  virility,  might 
be  a  survival  of  the  ancient  signification  of  the  Greek  re</>pos 
and  Gothic  nioro. 

The  Latin  nebrundines ,  it  may  be  well  to  note,  is  still  pre¬ 
served  in  the  vulgar  German  brunzen,  to  micturate.6 

The  comparative  philologists  have  not  only  succeeded  in 
tracing  Niere  back  to  ve<f>p6<s,  but  have  also  endeavored  to  corre¬ 


late  ve<f>po,s  with  the  Latin  ren.  The  process  here  is  a  rather 
intricate  one  and  not  very  clear,  but  is  of  especial  interest  to 
the  medical  student.  The  Greek  word  a8 r/v  (dSevos),  meaning 
gland  or  tumor,  which  we  find  in  our  medical  terms  adenitis, 
adenoids,  adenoma,  etc.,  comes  from  a  primitive  form  ngUen. 
From  this  primitive  root  or  form  are  derived  also  the  Latin 
inguen,  groin,  French  aine,  and  Old  Norse  0kkuen,  meaning 
tumor  or  swelling.  The  form  ug“en  is  furthermore  correlated 
by  comparative  philologists  on  the  one  hand  with  the  primitive 
negShron  and  on  the  other  hand  with  the  Old  Irish  aru  (pi. 
arain),  and  Gallic  dren,  kidney,  which  closely  resemble  the 
Latin  ren.  It  is  thus  suggested  that  both  the  Greek  ve<£pos  and 
Latin  ren  are  distantly  related  to  the  word  dSrjv,  which  means 
a  tumor  or  swelling.  (Saussure  MSL  VI,  53,  Brugmann  Grdr. 
V  391,  408,  593,  634.  KV.  G.  128,  Hirt.  Abl.  §633.  Bezzen- 
berger  33,  27,  141.) 

The  old  medical  writers  were  not  so  well  versed  in  linguistic 
and  phonetic  laws,  and  endeavored  to  explain  the  word  vefoos 
on  the  basis  of  popular  etymology,  which  meant  very  often  an 
attempt  to  correlate  the  meaning  of  the  word  root  with  theii 
conception  of  the  organ.  Though  this  is  not  strictly  speaking- 
philology,  such  explanations  are  of  considerable  medico- 
historical  interest.  Thus,  M.  Tilingius  in  1709,  in  his  Dis¬ 
sertation  entitled  Nephrologia  Nova  et  Curiosa/  regards  the 
word  v£</>p6s  as  consisting  of  two  elements,  ve<£-  and  -pos,  the 
first  of  which  is  related  to  the  word  re</>os,  cloud  or  mist  (c/. 
our  word  nephelometer) ,  whence  the  verb  ve«/>eu',  to  snow  ox 
rain,  whereas  the  second  is  related  to  the  word  peiiv,  to  flow 
(c/.  diarrhoea,  leucorrhoea,  gonorrhoea,  etc.).  The  idea  sug¬ 
gested  is  therefore  the  curious  “  pneumatistic  ”  conception  of 
the  old  philosophers,  who  regarded  various  spirits  or  vapors  as 
being  condensed  in  the  body  and  eliminated  by  the  kidneys/ 

Slavic  Nomenclature. 

Turning  our  attention  from  the  classical  and  West  European 
to  the  East  European  or  Slavic  tongues,  we  meet  with  a  variety 
of  words  for  kidney,  some  of  which  are  already  familiar,  while 
others  are  new  and  peculiar. 

The  Polish  nyrka  and  Bohemian  nerka  are  plainly  identical 
with  the  German  Niere.  Another  word  for  kidney  in  Polish  is 
cynadry.  This  Prof.  Wiener  correlates  with  the  German 
Geschnader,  and  means  literally  entrails. 

Another  term  commonly  designating  kidneys  in  Bohemian 
is  ledwina  or  ledwinka.  Similarly  in  Slavonian  we  find  ledvica. 
These  three  words  are  all  derivatives  of  the  old  High  German 
lenti,  modern  German  Lenden,  or  loins. 

The  Russian  word  for  kidney  is  entirely  different  from 
those  in  other  Slavic  languages.  It  is  pocka  (pronounced 
pot-chka)  and  means  a  bud.  The  underlying  idea  is  not  cer¬ 
tain.  According  to  some  the  word  bud  is  used  here  in  the 
sense  of  small  swelling,  and  has  reference  to  the  shape  of  the 
kidney.  According  to  others,  the  underlying  idea  may  be  that 
of  germination  and  procreation. 

The  Lithuanian  word  for  kidney  is  inskstas,  which  means 
also  any  hard  swelling.  The  cognate  Lettish  words  for  kidney, 
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inksts ,  and  for  the  thumb,  inkschkis,  Prof.  Prince  is  inclined 
to  think  also  express  the  same  idea  of  tumor  or  swelling. 

In  Serbian  and  Bulgarian  the  common  word  for  kidney  is 
bubreg.  This,  according  to  Prof.  Prince,  is  properly  from  the 
Turkish  brughrek,  “kidney,”  and  really  means  something 
rounded  off;  an  idea  akin  to  the  swelling  concept. 

Sanskrit. 

The  Sanskrit  tongue  which  so  frequently  furnishes  the 
comparative  philologist  with  valuable  information,  can, 
according  to  Prof.  Bloomfield,  throw  very  little  light  on  the 
etymology  of  the  word  for  kidney  in  other  Indo-European 
tongues.  The  Sanskrit  word  is  the  dual  vrkkau,  and  is  related 
to  the  old  Persian  veredka.  An  ultimate  analysis  of  the  word 
is  not  possible. 

Analysis  of  the  Indo-European  Terminology. 

Before  proceeding  to  the  consideration  of  some  Oriental 
languages,  it  may  be  well  to  compare  the  various  words  for 
kidneys  already  studied.  It  will  be  noted  firstly  that  the 
meaning  of  most  of  the  names  examined  refers  to  the  rotundity 
or  shape  of  the  organ.  Thus,  both  the  Greek  re</>/oos  and 
Latin  ren  (which  are  the  forebears  of  the  Romance  and  Ger¬ 
manic  terms)  are  related  to  the  word  dS rjv,  and  express  the  idea 
of  tumor  or  swelling.  The  Russian  pocka,  bud  (German, 
Knospe),  is  also  a  rounded  protuberance  or  mass.  The  Lithu¬ 
anian  and  Lettish  insktas  express  the  same  idea:  and  the 
Bulgarian  and  Serbian  bubreg  again  imply  a  something 
rounded  off. 

Secondly,  it  is  interesting  to  note  the  application  of  the 
same  terms  to  both  the  kidneys  and  the  testes.  This  confusion 
was  obviously  due  to  the  close  anatomical  relationship  of 
the  genital  and  urinary  organs,  and  to  the  fact  that  the  testes 
are  in  many  animals  to  be  found  situated  in  the  abdominal 
cavity.  Etymologically,  of  course,  the  word  for  kidney,  mean¬ 
ing  merely  a  rounded  mass  or  tumor,  could  be  well  applied  to 
either  testicles  or  reins. 

Thirdly,  as  a  result  of  this  double  signification  of  words, 
the  term  kidney  came  to  be  employed  figuratively  to  convey 
the  idea  of  virility  or  strength.  The  classical  r£<£p6s  and  the 
Gothic  nioro  were  frequently  used  in  that  sense,  and  as  already 
mentioned,  a  survival  of  this  ancient  usag'e  is  probably  pre¬ 
served  in  our  English  phrase,  “  a  man  of  kidney  or  in  the 
expression,  “He  has  no  kidney,”  meaning,  “  He  is  a  poor 
specimen  of  manhood.”  Compare,  again,  this  passage  from 
George  Eliot  (Daniel  Deronda,  Yol.  II,  Ch.  60,  p.  33-1: 
“  There  have  always  been  enough  of  his  kidneys,  whose  piety 
lies  in  punishing.”  Another  striking  example  of  this  con¬ 
ception  is  found  in  old  Slavonian,  in  which  the  word  for  kidney 
is  Mozek — the  literal  meaning  of  which  is  “  little  man.”  In 
the  female  a  similar  relation,  it  seems,  was  assumed  to  exist 
between  the  kidneys  and  the  testes  muliebres,  or  female  testes, 
i,  e.,  the  ovaries. 

Lastly,  it  is  well  to  call  attention  to  the  fact  that  the  con¬ 
fusion  between  the.  testes  and  the  kidneys  was  not  only  from 


the  anatomical  point  of  view,  but  also  in  regard  to  their  physio¬ 
logical  function.  Preparation  or  elaboration  of  the  semen  was 
considered  to  he  one  of  the  functions  of  the  kidney  in  man,  and 
we  find  this  doctrine  in  .medical  works  as  late  as  the  18th 
century.  Bartholin  in  his  Anatomia  (Leyden,  1673)  cites 
Olhafius,  Sennertus,  Wormius,  Hofmann,  Meibomius,  Hors- 
tius,  Loselius,  Eichardius,  Sperlinger  and  others  as  holding 
that  view,  and  he  himself  proceeds  then  to  reconcile  it  with  the 
phenomena  of  circulation,  recently  advanced  at  that  time  by 
Harvey.  Horstius  (Opera  Medica,  1661,  p.  646)  says: 
“  Renum  triplex  statuitur  actio  et  usus.  Primus  statuitur  in 
promovendo  actu  naturalis  seminationis.”  (Of  the  three  uses 
of  the  kidneys,  the  first  is  in  promoting  the  action  of  semen.) 

Again,  in  the  venerable  treatise  on  kidneys  by  Tiling  (1709), 
we  read: 

“  Renum  usum  nobilem  non  in  expurgando  solum  a  sanguine 
seroso  et  salso  excremento,  sed  in  cocquendo  et  perficiendo 
quoque  sanguine,  itemque  potissimum  in  seminis  preparatione 
ac  ejusdem  fecundatione  consistere.”  “  The  noble  use  of  the 
kidneys  is  not  alone  for  elimination  from  the  blood  of  serous 
excrement  and  salt,  but  also  in  elaborating  and  perfecting 
semen  and  fecundating  it.”  Johan  P.  Hollardus,  in  another 
dissertation,  D'e  Renum  Structures  et  Usu  (Basel,  1705), 
actually  declares  that  the  size  of  the  kidneys  is  an  index  of 
sexual  power. 

The  Russian  word  for  kidney — which  means  “  bud  ” —  seems 
also  to  convey  this  idea.  Even  Thomas  Gibson,  in  his  English 
“  Anatomy  of  Humane  Bodies,”  London,  1703,  p.  131,  writes 
the  following :  “  Some  have  thought  that  the  kidneys  besides 

the  separating  of  the  Serum  prepare  matter  for  the  seed . 

This  opinion  is  exploded  by  the  circulation  of  the  blood.  Yet, 
however,  though  they  do  not  prepare  matter  for  seed,  yet  by 
separating  the  salts  and  other  recrements,  they  amend  the 
disposition  of  the  blood  so  that  it  becomes  more  capable  of 
being  elaborated  into  seed  by  the  vasa  preparantia  and  testes.” 

Chinese  and  Japanese.10 

Passing  to  the  Oriental  languages,  we  find  that  the  curious 
and  fanciful  conceptions  just  described  appear  in  a  more 
poetical  and  picturesque  garb  in  Chinese  and  Japanese,  the 
words  for  kidney  being  identical  in  tire  two  languages.  I  have 
received  some  very  interesting  information  on  the  subject  from 
Dr.  Yates  Wang,  of  the  Chinese  Legation  at  Washington. 
The  name  shen  tsang  in  Chinese  (Japanese  zin-zo),  signifies 
both  kidneys  and  testicles.  The  Chinese  medical  philosophers, 
however,  differentiated  the  functions  of  the  two  kidneys.  The 
left  one  was  known,  as  the  internal  kidney,  and  had  to  do  with 
the  secretion  of  urine.  The  right  kidney,  on  the  other  hand, 
was  called  the  gate  of  life,  and  was  thought  to  secrete  or 
elaborate  semen  and  to  pass  it  on  to  the  external  kidney  or 
testicles. 

An  ultimate  analysis  of  the  word  shen  tsang  gives  us  still 
more  interesting  information.  The  first  syllable,  shen,  consists 
of  two  elements,  the  upper  one  meaning  wisdom,  and  the  lower 
meaning  flesh.  The  second  syllable,  tsang,  means  an  internal 
organ  for  storage  of  water.  The  picture  language  thus  conveys 
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the  idea  that  the  kidneys  are  secreting  organs  on  the  one  hand, 
and  the  seats  of  wisdom  on  the  other.  This  conception  is 
peculiarly  Oriental,  and  probably  originated  from  the  idea 
that  Wisdom  dwells  in  the  innermost  recesses  and  deepest 
lying  organs  of  the  body,  such  as  the  kidneys  are. 

Polynesian  and  Malay. 

I  have  not  been  able  to  secure  much  information  concerning 
the  words  for  kidney  and  testicles  in  these  languages.  Dr.  F.  B. 
Blake  tells  me  that  the  Taglog  for  kidney  is  bato  nang  kata, 
wan,  and  means  “  stone  of  the  body,”  referring  as  in  the 
European  languages  to  its  shape;  whereas  testicles  is  itlog  or 
ovulum.  In  Bisaya,  the  same  word  is  used.  In  Sulee  the  word 
for  testicle  in  bigi  buyang,  bigi  meaning  seed, 

Semitic  Terminology. 

I  have  purposely  reserved  the  consideration  of  the  Semitic 
words  for  kidney  for  the  last,  on  account  of  the  special  interest 
attaching  to  them  intrinsically,  and  because  of  the  influence 
exerted  by  the  Hebrew  conception  of  the  kidneys,  through  the 
medium  of  the  Bible,  upon  the  use  of  the  word  “  reins  in 
English  and  other  modern  languages. 

The  name  for  kidney  is  the  same  in  all  Semitic  languages, 
with  the  exception  of  Sumerian.  In  Sumerian  that  organ  is 
called  bir,  which,  according  to  Prof.  ITaupt,  means  to  tear, 
lacerate,  make  incisions,  and  may  have  a  reference  to  its 
indented  form.  In  Hebrew  the  word  for  kidney  is  kilia;  in 
Assyrian,  kalituj  in  Arabic,  Kuliatun;  in  Syriac,  Kulitaj  in 
Coptic,  Gloote,  and  in  Aramaic,  kulia.11  As  all  these  words 
come  from  the  same  root  Kl,  which  means  to  hold  or  contain, 
we  shall  confine  ourselves  to  an  analysis  of  the  Hebrew  kilia. 

The  Biblical  Kelayoth. 

The  Hebrew  kilia  (pi.  kelayoth),  according  to  Gesenius  and 
most  other  authorities,12  comes  from  the  same  root  (Kl),  and 
is  really  a  variant  form  of  the  Hebrew  word  keli,  a  vessel. 
This  being  the  case,  a  very  curious  coincidence  immediately 
suggests  itself  to  the  medical  man. 

In  most  of  the  important  languages  that  we  may  examine, 
the  word  for  vessel  (container,  or  receptacle),  is  either  alone 
or  with  a  qualifying  adjective  “  blood,”  employed  to  designate 
blood-vessels.  Thus  we  have  the  English  vessel,  the  German 
Gefass,  the  French  vaisseau ,  the  Eussian  sosud,  the  Latin 
vasurn ,  the  Greek  ayyos,  and  others,  all  used  in  both  senses. 
How,  although  we  find  no  Hebrew  word  for  blood-vessels  in 
classical  (Biblical)  literature,  in  modern  Hebrew  the  expres¬ 
sion  keli  dam,  “vessel  of  blood,”  may  quite  legitimately  be 
employed  in  such  a  sense.  The  Biblical  word  for  kidneys 
may  therefore  be  taken  literally  to  signify  vessels,  or  blood¬ 
vessels.  That,  however,  is  essentially  the  modem  conception 
of  the  kidneys — a  vascular  organ,  a  “  bunch  of  blood-vessels  ’ 
or  glomeruli,  so  to  say,  for  the  elimination  of  waste  products 
from  the  blood.  A  glance  at  Prof.  Abel’s  so-called  “  artificial 
kidney,”  which  we  have  exhibited  here,  and  which  consists 
simply  of  a  large  number  of  artificial  collodion  dialyzing  tubes 


or  “  blood-vessels,”  will  make  the  conception  more  clear.  I  am 
mentioning  this  curious  coincidence,  not  as  an  example  of 
scientific  philological  reasoning,  but  as  an  admirable  example 
of  how  ancient  conceptions  may  sometimes  harmonize  with 
modern  thought.  Moreover,  after  all  such  a  teleological  inter¬ 
pretation  of  the  Biblical  Kilia  is  no  more  forced  than  the 
derivation  of  the  Greek  vecfrpos  from  aSyv,  for  it  is  very 
questionable  whether  ve^pos  would  have  ever  been  traced  to 
aSrjv,  had  not  the  philologists  first  perceived  a  similarity  in 
shape  between  kidney  and  gland. 

It  is  well  to  note  that  the  common  confusion  of  kidneys  with 
the  testicles  and  the  ambiguous  use  of  the  same  word  to  express 
both  so  often  met  by  us  in  the  other  languages  is  not  found  in 
the  Bible.  Here  we  have  a  distinct  term  esliek  (Leviticus 
XXI,  20)  for  the  latter  organ,  and  in  the  Talmud  the  word 
bezim  (eggs)  are  used  in  the  same  sense.  It  is  only  in 
Aramaic  that  the  term  kulia  is  met  with  in  both  senses,  and 
that  may  possibly  be  due  to  foreign  influence.11 

This  careful  anatomical  distinction  between  the  genital 
(testes  and  ovaries)  and  urinary  organs  (kidneys)  met  with 
in  the  Hebrew  literature  is  undoubtedly  due,  to  some  extent 
at  least,  to  the  explicit  laws  and  directions  pertaining  to  the 
sacrifices.  These  rites  necessitated  careful  dissection  of  the 
animals,  and  the  separation  of  various  organs,  among  which 
the  kidneys  "  and  the  fat  that  is  upon  them  ”  occupied  an 
important  place. 

Though  anatomically  distinct,  the  kidneys,  however,  were 
correlated  with  the  sexual  sphere  in  a  psychological  sense. 
While  the  head,  in  Biblical  figures  of  speech,  is  mentioned  as 
the  seat  of  thought™  as  for  instance  in  Daniel  II,  28,  IY,  27, 
etc.,  the  seat  of  the  will,  and  of  all  higher,  nobler  and  ethical 
|  emotions  is  referred  to  the  heart,  “  for  from  it  are  the  issues 
of  life.”  (Prov.  IY,  23.)  The  kidneys,  on  the  other  hand, 
were  believed  to  be  connected  with  the  lower,  animal  passions, 
or  as  some  writers  describe  it,  with  the  vegetative  sphere. 

“Und  scheinen  somit  kilioth  fur  das  Eeich  vegetativer 
Eeize  und  Antriebe  dieselbe  Stellung  inne  zu  haben,  wie  das 
Herz  fiir  das  Gebiet  der  hoheren  Empfindungen  und  Bestreb- 
ungen.”  (S.  E.  Hirsch,  on  Lev.  Ill,  4.) 

This  figurative  use  of  the  word  kidneys  has  passed  from  the 
Bible  to  the  modern  languages.  Thus  the  meaning  of  reins 
is  given  by  our  dictionaries,  besides  its  primary  signification 
of  kidneys,  as  temperament,  affections,  passions. 

Here  again  the  medical  man  cannot  fail  to  note  an  interest¬ 
ing  coincidence.  The  relation  of  the  reins  to  the  major  emo¬ 
tions,  in  the  light  of  recent  physiological  psychology  is  not 
merely  a  metaphoric  one.  All  who  are  acquainted  with  the 
fascinating  researches  of  Cannon  and  his  school  on  the  role 
played  by  epinephrin  in  emotive  states,16  will  not  fail  to 
appreciate  the  aptness  of  the  Biblical  expression — reins,  which 
we  must  remember  always  means  the  kidneys  and  the  fat 
that  is  on  them ,  i.  e.,  includes  the  adrenals. 

So  important  was  this  function  considered,  that  some  writers 
liked  to  trace  a  relation  between  the  word  kilia,  kidney,  and 
the  root  Kalah,  to  long  for,  to  desire  passionately. 
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The  Hebrew  word  tu-ach,  meaning  something  covered  over, 
hence,  inward  parts  (Ps.  LI,  8;  Job  XXXVIII,  36)  (Vulgate 
“  in  visceribus  ”),  has  been  rendered  by  some  commentators  as 
•reins.  This  interpretation,  in  connection  with  the  verse  in 
Job  “  who  puts  wisdom  in  the  inward  parts,”  led  to  the  erro¬ 
neous  view  akin  to  the  Chinese  conception,  that  the  kidneys 
were  intimately  connected  with  the  seat  of  wisdom.  There  is 
no  philological  or  other  basis  for  this  assumption.  Wherever 
the  reins  are  spoken  of  figuratively  as  correcting  or  admonish¬ 
ing,  it  is  always  in  the  ethical  sense  mentioned  above,  namely, 
as  controlling  our  animal  or  grosser  passions.  ( Cf .  Talmud, 
Berakotli  61,  a.) 

Finally,  I  wish  to  call  attention  to  another  interesting 
coincidence  between  the  Biblical  usage  of  the  term  reins,  and 
our  medical  conceptions  and  associations,  and  that  is  the 
remarkable  juxtaposition  of  the  terms  heart  and  kidneys. 
Out  of  some  13  passages  in  which  the  kidneys  are  spoken  of 
figuratively  in  the  Old  Testament,  the  word  is  employed  no 
less  than  6  times  in  apposition  to  the  heart.  We  find  the 
expressions,  “  probing  heart  and  reins  ”  ( Jer.  XI,  20 ;  Ps.  II, 
10),  “  searching  heart  and  reins”  (Jer.  XVII,  10),  “seeing 
heart  and  reins  ”  (Jer.  XX,  12),  “  cleansing  heart  and  reins  ” 
(Ps.  VI,  2).  In  each  case  the  idea  intended  to  be  conveyed  is 
the  interdependence  of  the  higher  and  lower  emotions  as 
symbolized  by  the  heart  and  reins.  Just  note  the  literal  trans¬ 
lation  of  the  Hebrew  Ps.  LXXIII,  21,  “When  my  heart  is 
oppressed,  then  am  I  smitten  in  my  reins.”  How  fitting  the 
simile  in  these  days  of  cardiopathies  and  nephropathies,  when 
the  two  are  found  to  be  so  closely  related  as  to  be  impossible 
of  sharp  differentiation ! 

So,  as  we  close,  we  cannot  help  but  think  that  the  figures  of 
speech  and  metaphors  of  the  good  old  Book  are  up  to  date, 
and  may  be  appreciated  now  as  much  as  in  the  days  of  yore — 
if  not,  perhaps,  a  little  more  ! 


In  conclusion,  I  take  great  pleasure  in  acknowledging  with 
thanks  valuable  suggestions  received  from  Dr.  F.  E.  Blake, 
Prof.  Paul  Ilaupt,  Prof.  M.  Bloomfield,  Prof.  J.  Bright,  Prof. 
F.  K.  Smith,  Prof.  C.  W.  E.  Miller,  and  Prof.  Henry  Wood,  of 
this  University;  from  Prof.  L.  Wiener  of  Harvard  and  Prof. 
J.  D.  Prince  of  Columbia;  Librarian-in- Chief  H.  Putnam  and 
Dr.  Israel  Shapiro,  of  the  Congressional  Library;  Dr.  F.  II. 
Garrison,  of  the  Surgeon-General’s  Library,  and  Dr.  Yates 
Wang,  of  the  Chinese  Legation,  Washington. 
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DECEMBER  4,  1916. 

1.  Exhibition  of  Case:  Dr.  J.  Whitridge  Williams. 

The  patient  whom  you  have  just  seen  walk  across  the  amphi¬ 
theater  represents  a  case  of  considerable  interest  in  that  she 
sustained  a  traumatic  rupture  of  the  symphysis  pubis  at  the 
time  of  labor,  and  has  made  a  most  satisfactory  recovery.  The 
history  is  briefly  as  follows: 

She  is  28  years  of  age.  Five  years  ago  she  was  delivered  spon¬ 
taneously  of  an  eight-pound  child.  She  became  pregnant  last 
winter,  but  was  in  doubt  as  to  the  time  of  conception.  She 
thought  that  the  last  period  had  begun  on  December  12,  1915,  but 
was  not  sure,  so  that  she  did  not  know  whether  to  expect  her  baby 
on  the  19th  of  September  or  a  month  later.  She  was  registered 
in  the  dispensary  in  the  early  summer,  but  nothing  abnormal  was 
suspected  until  she  returned  on  October  20.  At  that  time  she  had 
an  immensely  distended  abdomen,  and  a  diagnosis  of  hydramnios 
was  made.  She  entered  the  hospital  on  October  26,  1916;  I  saw 
her  the  next  day  and  confirmed  the  diagnosis  of  excessive  hydram¬ 
nios.  Otherwise  the  examination  was  not  satisfactory,  as  the 


child  could  not  be  palpated;  all  that  could  be  felt  was  what 
appeared  to  be  a  small  head  which  was  freely  movable  in  the 
lower  part  of  the  pendulous  abdomen. 

In  view  of  the  patient’s  discomfort  I  told  Dr.  Davis  to  rupture 
the  membranes,  with  the  idea  that  premature  labor  would  set  in 
after  the  escape  of  the  excess  of  amniotic  fluid.  Thinking  it  a 
simple  matter,  Dr.  Davis  turned  the  manipulation  over  to  one  of 
the  assistants,  who  after  several  trials  reported  that  he  was  unable 
to  find  the  cervix.  Dr.  Davis  then  examined  the  patient  with  a 
similar  result.  When  I  was  told  this  at  my  visit  the  next  morning, 
I  examined  the  patient  by  the  vagina  and  could  find  no  trace  of  a 
cervix,  and  upon  exposing  the  vaginal  vault  by  means  of  a  specu¬ 
lum  I  could  not  see  the  external  os.  I  then  removed  the  speculum 
and  examined  more  carefully  with  my  finger,  and  eventually  felt  a 
little  ridge  extending  transversely  across  the  fornix.  On  making 
further  pressure,  the  finger  passed  into  a  canal  which  proved  to  be 
that  of  the  cervix  which  had  been  distorted  by  the  excessive  trac¬ 
tion  exerted  by  the  distended  uterus.  The  membranes  were  then 
ruptured  and  5  liters  of  amniotic  fluid  escaped.  Upon  re-examining 
the  patient  immediately  afterwards,  I  was  surprised  to  find  that 
the  condition  had  materially  changed,  and  that  the  cervix  readily 
admitted  several  fingers. 
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We  then  debated  whether  we  should  leave  the  patient  alone  or 
complete  delivery.  I  decided  in  favor  of  the  latter,  as  the  patient 
was  already  under  anaesthesia  and  was  not  doing  particularly  well. 
Dilatation  of  the  cervix  was  readily  effected  hy  Harris’s  .manual 
method,  and  I  started  to  turn  and  extract  the  child.  Upon  intro¬ 
ducing  my  hand  into  the  uterus  I  was  impressed  by  the  large  size 
of  the  head,  and  immediately  suspected  an  unusually  large  or 
a  hydrocephalic  child.  I  carefully  palpated  a  large  child  through 
the  abdomen,  which  was  now  easy,  and,  after  some  little  hesita¬ 
tion  determined  to  go  ahead  with  the  version  and  extraction  and 
to  puncture  the  head  if  necessary.  The  craniotomy  instruments 
were  prepared.  Version  was  comparatively  easy,  although,  as 
soon  as  the  anterior  leg  had  been  delivered,  I  was  impressed  hy 
its  excessive  size.  Extraction  was  effected  without  difficulty  and 
without  the  employment  of  undue  force.  Indeed,  I  was  rather 
surprised  at  the  ease  with  which  delivery  was  completed.  The 
child  was  unusually  large  and  weighed  5600  grams. 

After  the  birth  there  was  a  considerable  amount  of  bleeding, 
and  upon  inspecting  the  external  genitalia  I  found  a  tear  to  the 
right  of  the  urethra  which  extended  up  into  the  vagina.  Upon 
introducing  the  fingers  within  it  I  found  that  the  symphysis  pubis 
had  been  ruptured,  and  that  the  ends  of  the  pubic  bones  were  sep¬ 
arated  by  a  space  which  admitted  three  fingers.  After  expression 
of  the  placenta,  several  bleeding  vessels  were  ligated  and  the  tear 
was  repaired  with  catgut  sutures,  with  the  exception  of  a  small 
opening  at  its  lower  end  through  which  a  drain  was  inserted. 
After  the  usual  dressings  had  been  applied,  the  hips  were  encased 
with  a  5-inch  strip  of  adhesive  plaster.  The  patient  was  consider¬ 
ably  shocked  after  delivery,  but  made  an  uneventful  convalescence, 
except  for  a  slight  rise  of  temperature  for  the  first  few  days  after 
delivery.  At  the  end  of  three  weeks  she  was  out  of  bed  and  began 
to  walk,  and  two  weeks  later  could  walk  as  well  as  she  had 
before  the  accident  occurred.  Three  days  ago  I  examined  her 
carefully  and  found  that  the  vulval  tear  had  healed,  that  there 
was  no  trace  of  rupture  of  the  symphysis,  and  that  no  greater 
motility  existed  than  in  a  normal  puerperal  woman.  An  X-ray 
examination  showed  a  slight  separation  between  the  ends  of  the 
two  pubic  bones,  but  only  a  very  little  more  than  usual. 

I  have  demonstrated  this  patient  and  her  baby  for  three  reasons: 
firstly,  because  the  accident  is  a  rare  one;  secondly,  on  account 
of  the  very  satisfactory  results  which  followed  the  simple  treat¬ 
ment  which  I  have  outlined;  thirdly,  we  had  to  deal  with  a  pro¬ 
longation  of  pregnancy.  I  have  seen  three  other  cases  of  rup¬ 
ture  of  the  symphysis  in  my  experience.  One  patient  died  just 
after  delivery,  but  the  other  two  were  treated  just  as  this  patient 
and  recovered  satisfactorily.  The  condition  is  particularly  inter¬ 
esting,  as  it  demonstrates  the  important  difference  between  rup¬ 
ture  of  the  symphysis  and  fracture  of  the  pelvis.  The  latter 
accident  is  always  a  serious  one,  requires  complicated  treatment 
and  the  patient  is  usually  unable  to  walk  for  months,  whereas,  in 
the  former,  the  treatment  is  very  simple  and  the  recovery  prompt. 

2.  The  Surgical  Treatment  of  Bronchiectasis.  Dr.  Samuel 

Robinson,  Mayo  Clinic,  Rochester,  Minn. 

3.  The  Mechanism  and  Clinical  Significance  of  Anaphylactic 

Skin  Reactions.  Dr.  John  A.  Kolmer,  Philadelphia,  Pa. 

This  paper  appeared  in  the  May  number  of  the  Bulletin. 

DECEMBER  IS,  1916. 

1.  Studies  of  the  Blood  Proteins  in  Infection  and  Immunity.  Dr. 

S.  H.  Hurwitz,  San  Francisco,  Cal. 

2.  Is  there  any  Real  Analogy  between  Crown  Gall  and  Cancer? 

(Abstract).  Dr.  Erwin  Smith,  Washington,  D.  C. 

1.  My  first  acquaintance  with  this  disease  began  20  years  ago. 
At  that  time  it  was  rather  prevalent  in  peach  nurseries  in  Cali¬ 
fornia  and  in  Georgia,  from  which  localities  my  material  was 


obtained.  I  worked  on  the^  disease  about  six  months  without 
coming  to  any  conclusion  as  to  its  cause,  but  I  did  not  consider 
the  time  wholly  lost  because  I  reached  a  definite  conclusion  that 
the  disease  could  not  be  due  to  insect  injuries,  to  fungi  or  to  slime 
molds,  these  being  the  organisrhs  I  had  specially  in  mind.  I  did 
not  at  that  time  think  of  bacteria  as  the  cause  of  the  disease,  or 
of  the  disease  as  a  cancer. 

2.  Twelve  years  ago  I  began  on  the  disease  again  in  conjunction 
with  Dr.  C.  O.  Townsend  and  Miss  Nellie  A.  Brown.  After  two 
years  of  experimenting  we  succeeded  in  isolating  the  parasite,  and 
published  a  bulletin  from  the  United  States  Department  of  Agri¬ 
culture  on  its  biology  and  on  the  gross  appearance  and  structure 
of  the  tumor.  Dr.  Townsend  had  then  withdrawn  from  the  Depart¬ 
ment  and  the  whole  subject  had  come  into  my  hands.  Even  then 
I  thought  of  it  as  a  cancer  (Bull.  213,  pp.  161-171). 

3.  Soon  after  I  discovered  the  tumor  strand  and  have  personally 
made  the  other  discoveries  which  seem  to  connect  it  with  cancer, 
but  have  been  helped  greatly  in  many  arduous  labors — inocula¬ 
tions,  isolations,  preparation  of  cultures,  preparation  of  sections, 
etc. — by  two  assistants  who  are  still  working  with  me,  Miss 
Nellie  A.  Brown  and  Miss  Lucia  McCulloch. 

4.  Up  to  this  time  we  have  established  the  following  facts  con¬ 
cerning  this  disease; 

(a)  The  bacteria  are  intracellular.  The  cells  of  the  host  plant 
are  not  killed  but  are  stimulated  to  divide  with  unusual  frequency. 
The  bacteria  are  not  abundant  in  the  cells.  They  can  be  culti¬ 
vated  from  the  tumor  tissues  by  the  ordinary  methods  of  the 
bacteriologists,  but  cannot  be  differentially  stained  within  them 
with  any  of  the  aniline  stains. 

(b)  The  disease  is  a  hyperplasia. 

(c)  Secondary  tumors  are  produced. 

(d)  These  secondary  tumors  are  always  connected  back  to  the 
primary  tumor  by  a  chain  of  tumor  cells. 

(e)  The  secondary  tumors  have  the  structure  of  the  primary 
tumor;  hence  the  overgrowth  is  a  cancer  and  not  a  granuloma. 

(f)  The  common  sort  of  crown  gall  is  developed  out  of  primary 
or  secondary  conjunctive  tissue.  It  is,  therefore,  a  sarcoma. 

(g)  In  addition  to  the  proliferating  cancer  cells,  which  are  quite 
embryonic,  there  is  a  stroma  consisting  of  two  types  of  vessels, 
which  we  may  liken  to  the  blood-vessels  and  lymph  spaces  in 
animal  tissues. 

(h)  The  tumor  is  sometimes  vascularized  very  abundantly  and 
at  other  times  scantily,  according  to  the  greater  or  less  vascularity 
of  the  tissue  in  which  it  originates. 

(i)  It  is  either  a  hard,  slow-growing,  long-continued,  more  or 
less  benign  tumor,  or  a  perishable  growth  quickly  invaded  by  other 
organisms,  and  destructive  to  the  plant. 

(j)  The  parasite  shows  various  grades  of  virulence. 

(k)  Plants  exhibit  many  degrees  of  resistance  from  absolute  to 
slight. 

(l)  Embryomas.  This  year  it  was  my  good  fortune  to  discover 
a  new  type  of  this  tumor  in  which  there  are  roots,  shoots  and 
various  embryonic  fragments,  as  indicated  in  the  lantern  slides. 
This  type  of  tumor,  to  my  mind,  corresponds  strikingly  to  the 
most  complex  animal  cancer,  that  is,  to  embryomas  as  they 
occur  in  man  and  animals.  [This  part  of  Doctor  Smith  s  paper 
will  appear  in  full  later  in  the  Bulletin.] 

DISCUSSION. 

Dr.  B.  E.  Livingston:  I  should  like  to  ask  a  question  that  I 
think  Dr.  Smith  perhaps  may  have  made  clear.  I  was  not  quite 
sure  whether  this  growth  went  on  over  long  distances  after  you 
failed  to  note  your  organism.  Are  we  to  suppose  that  the  organism 
gets  into  the  cell,  or  influences  the  cell  in  some  way,  and  that  later 
on  the  cell  can  go  on  for  a  number  of  generations  plunging  out 
into  other  tissue  in  this  way  without  any  more  of  the  organism, 
or  do  you  think  the  organism  goes  with  it? 
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Dr.  Erwin  F.  Smith:  Dr.  Adami,  in  one  of  his  letters  to  me, 
expressed  the  idea  that  while  the  bacteria  might  start  the  primary 
tumor,  the  growth  could  perhaps  then  go  on  without  them.  This  I 
doubt.  Growth  might  go  on  for  a  very  brief  time  but  not  for  long 
because  the  stimulus  would  then  be  exhausted.  We  have  culti¬ 
vated  the  organism  also  from  the  secondary  tumors  and  once  from 
the  tumor  strand,  so  I  think  we  must  believe  that  the  organism 
goes  with  the  tumor.  But  according  to  my  conception,  not  one 
cell  in  100  actually  has  the  parasite  in  it.  I  conceive  cancer  in 
plants  to  be  due  to  the  stimulus  exerted  by  the  by-products  of  the 
growth  of  the  parasite.  These  products  diffuse  out  of  cells  in 
which  they  are  formed  and  act  on  the  surrounding  tissues. 

Dr.  Tiiayer:  I  should  like  to  ask  Dr.  Smith  if  he  has  been  able 
to  grow  productive  growth  of  this  sort  by  the  injection  of  any 
products  of  the  bacteria? 

Dr.  Erwin  F.  Smith:  I  have  been  able  to  do  this  with  the 
products  of  the  organism.  These  are  ammonia,  amines,  acetic 
acid,  formic  acid,  etc.,  that  is,  substances  already  shown  by 
Jacques  Loeb  and  others  to  be  among  those  best  adapted  to  start 
growth  in  unfertilized  egg  cells.  These  results  will  be  described 
in  a  paper  which  I  hope  to  publish  before  very  long.  (See 
“  Mechanism  of  Tumor  Growth  in  Crown  Gall,”  Journal  of  Agri¬ 
cultural  Research,  January  29,  1917.) 

Dr.  Winternitz:  The  ovation  Dr.  Smith  has  received  expresses 
our  appreciation  of  his  splendid  work  better  than  anything  I 
could  say.  This  field  of  plant  pathology,  more  precisely  plant 
tumors,  through  Dr.  Smith’s  studies,  has  been  made  most  attrac¬ 
tive  and  important  to  those  of  us  especially  who  are  interested  in 
similar  problems  of  human  pathology.  Unfortunately  the  latter 
have  not  yet  reached  the  happy  climax  attained  in  the  study  of 
plant  tumors. 

Tumors  of  plants  are  autonomous  new  growths,  they  not  only 
do  not  subserve  any  useful  purpose  but  ultimately  they  cause  the 
death  of  their  host.  They  are,  therefore,  analogous  to  human  cancer 
in  the  broader  sense  of  the  latter  term.  It  must  be  borne  in  mind, 
of  course,  that  differentiation  and  proliferation  vary  in  inverse 
ratio.  The  possibility  of  an  abnormal  reaction,  as  the  result  of  an 
injury,  is  consequently  much  greater  for  the  plant  with  its  less 
highly  specialized  structure  than  for  the  mammal  where  cell 
differentiation  in  some  instances  attains  a  stage  incompatible  with 
regeneration. 

Dr.  Smith  has  produced  varied  types  of  tumors  by  the  inocula¬ 
tion  of  the  plant  with  Bad.  tumefaciens.  Dr.  Thayer  already  has 
asked  whether  similar  results  can  be  attained  with  killed  cultures, 
or  with  chemical  products  from  the  bacteria.  Dr.  Rous,  as  you 
know,  has  succeeded  in  the  production  of  sarcomata  and  embryo- 
mata  of  the  fowl  not  only  by  direct  transplantation  of  portions 
of  similar  spontaneous  tumors,  but  also  by  the  injection  of  cell- 
free  Berkefeld  filtrates  of  emulsions  of  similar  tumors.  Com¬ 
parable  results  have  so  far  been  unattainable  with  mammalian 
tumors.  It  would  be  interesting  indeed  if  killed  cultures  or  chem¬ 
ical  products  of  the  Bad.  tumefaciens  were  capable  of  stimulating 
neoplasm  formation  in  the  plant. 

In  conclusion,  may  I  ask  Dr.  Smith  in  what  percentage  of  spon¬ 
taneous  plant  tumors  the  Bad.  tumefaciens  has  been  found  and 
whether  similar  plant  tumors  can  be  produced  with  other  organ¬ 
isms  or  different  injurious  agents?  While,  in  the  last  analysis 
nothing  is  known  concerning  the  etiology  of  human  cancer,  the 
belief  has  become  more  and  more  general  that  many  different 
irritants  may  sooner  or  later  result  in  tumor  formation. 

Dr.  Erwin  F.  Smith:  We  have  plated  this  organism  out  of 
perhaps  30  species  of  plants  belonging  to  many  different  families. 
We  do  not  always  get  the  parasite  out,  particularly  in  tumors 
occurring  naturally  on  the  sugar  beet.  From  tumors  occurring 
on  this  plant  naturally  we  have  tried  over  and  over  again  to  get 


the  parasite  and  generally  have  failed.  I  held  back  the  first 
department  bulletin  six  weeks  to  get  tumors  on  beets  with  the 
organism  plated  from  sugar  beets.  On  the  last  plate  in  that  bulle¬ 
tin  (No.  213,  plate  36),  slight  overgrowths  are  shown,  which  was 
all  we  could  get  for  the  most  active  of  the  colonies  tested.  Since 
then  we  have  made  perhaps  50  sub-cultures  from  as  many  hopeful 
looking  colonies  and  tried  these,  but  failed  absolutely.  Yet  I 
believe  the  beet  tumor  is  due  to  the  crown-gall  organism.  The 
same  is  true,  to  a  lesser  degree,  of  isolations  from  tumors  occurring 
naturally  on  other  plants  (daisy,  rose,  carnation,  etc.).  The 
colonies  look  all  right,  but  frequently  they  do  not  do  anything 
when  inoculated  into  the  plant.  Out  of  half  a  dozen  colonies 
selected  from  the  plate  as  entirely  typical,  perhaps  only  one  is 
virulent.  I  have  thought  that  possibly  inside  of  the  tumor  some 
action  of  the  plant  goes  on  which  destroys  the  virulence  of  the 
organism.  Some  strains  of  the  organism  certainly  lose  virulence 
on  media.  One  of  the  most  virulent  daisy  strains  we  ever  had 
lost  all  power  to  produce  tumors  after  about  three  and  one-half 
years  on  culture  media,  and  yet  appeared  to  be  the  same  organism. 

We  now  have  another  daisy  strain  which  we  have  been  carrying 
about  three  years  and  a  half  (called  “resistant  daisy”  because  it 
was  isolated  from  a  tumor  which  appeared  by  accident  on  one  of 
our  resistant  plants).  It  was  extremely  virulent  at  the  start  and 
is  still  moderately  virulent,  but  evidently  is  losing  out.  On  the 
other  hand,  we  have  carried  on  culture  media  for  nine  years  the 
strain  we  plated  from  the  California  hop,  and  it  is  just  as  virulent 
as  it  ever  was.  One  of  my  assistants  and  myself  have  been  working 
for  about  four  years  on  a  paper  dealing  with  the  question  of  crown- 
gall  species,  loss  of  virulence,  resistant  hosts,  etc.  We  have  got 
enough  data  to  know  that  there  are  several  distinct  strains  of 
Bacterium  tumefaciens.  e.  g.,  the  strains  isolated  from  the  daisy 
produce  tumors  readily  on  both  hop  and  daisy,  but  the  hop  strain 
crossed  on  the  daisy  will  not  produce  any  tumors,  and  so  on. 
We  shall  be  able  to  show  clearly,  I  believe,  that  we  are  dealing 
with  distinct  species.  We  experiment  with  all  kinds  of  plants. 
Cancer  experiments  on  animals  have  been  confined  to  a  very  few 
species.  I  have  often  wondered  why  animal  pathologists  limited 
themselves  to  so  few  kinds  of  animals.  Perhaps  failures  to  cross¬ 
graft  cancers  to  other  experimental  animals  have  been  due  to  the 
fact  that  you  have  not  had  the  right  kind  of  animal,  just  as  we 
have  tried  to  inoculate  from  the  hop  to  the  Paris  daisy,  or  from 
the  daisy  to  the  onion,  and  have  had  no  positive  results. 

JANUARY  8,  1917. 

Several  Brief  Reports  of  Current  Work  from  the  Department  of 
Pathology  by  Members  of  the  Pathological  Staff. 

H-lon  Concentration  of  Cerebro-Spinal  Fluid.  (Abstract.)  Lloyd 

D.  Felton. 

In  work  on  76  cerebro-spinal  fluids  from  four  groups  of  patients, 
normal,  senile  normal,  syphilitic,  and  epileptic,  S.  Bayne-Jones, 
Lloyd  D.  Felton  and  R.  G.  Hussey  reported  on  the  H-ion  concen¬ 
tration,  RpH,  refractive  index,  and  Lange’s  gold  reaction  as 
influenced  by  H-ion  concentration.  It  was  found  that  previous 
workers  had  not  taken  into  consideration  the  unstable  CCk  tension, 
thus  reporting  results  clearly  erroneous.  By  examining  the  fluid 
immediately  after  withdrawal  (as  did  Bisgaard),  the  H-ion  con¬ 
centration  of  the  76  fluids  averaged  7.7,  there  being  no  character¬ 
istic  change  in  any  of  the  diseases  studied.  The  RpH  ranges  from 
.6  to  .9.  Refractive  index  was  found  to  be  between  1.3348  and 
1.3351,  confirming  the  work  of  Babe.  Lange’s  gold  reaction  was 
not  influenced  by  the  H-ion  concentration. 

The  Oxygen  Pressure  Necessary  for  Cellular  Activity.  (Abstract.) 

Montrose  T.  Burrows,  M.  D. 

In  an  early  study  the  author  had  noted  that  the  oxygen  neces¬ 
sary  for  cellular  activity  in  a  tissue  culture  comes  from  the  air- 
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chamber  of  the  hollow  ground  slide  in  which  the  culture  is 
suspended.  The  cultures  were  made  by  placing  a  small  fragment 
of  tissue,  1  mm.  in  diameter,  in  a  layer  of  plasma  on  the  surface 
of  a  cover-glass.  The  cover-glass  is  inverted  over  a  hollow  slide 
so  that  the  medium  and  tissue  hang  in  the  air-chamber.  The  cover 
is  sealed  to  the  slide  with  vaseline  and  paraffine  to  prevent  drying. 

In  the  present  study  a  special  type  of  culture  has  been  con¬ 
structed.  It  is  so  arranged  as  to  allow  one  to  pass  into  it  any  gas 
or  combination  of  gases.  The  air-chamber  of  this  culture  is  large, 
40  to  60  times  that  of  the  ordinary  culture  in  which  growth  may 
continue  actively  for  several  days.  This  culture  chamber  is  made 
from  one  piece  of  glass  and  it  can  be  sealed  by  fusing.  The  effect 
on  the  growth  of  the  cells  of  pure  oxygen  and  partial  pressure  of 
oxygen  have  been  tested.  The  partial  pressures  of  oxygen  were 
obtained  by  diluting  pure  oxygen  with  the  nitrogen  gas.  The 
tissues  used  have  been  fragments  of  heart  muscle  and  skin  of 
chick  embryos  and  fcetal  chickens.  The  medium  is  blood  plasma, 
prepared  from  the  blood  of  adult  chickens.  There  is  a  small  error 
in  the  measurements  of  the  partial  pressure  of  oxygen. 

Including  this  error  the  results  have  been  considered  interesting. 
The  cells  grow  actively  in  pure  oxygen.  The  growth,  although  in 
some  instances  possibly  slightly  more  rapid,  is  not  greater  in  an 
atmosphere  of  pure  oxygen  than  that  observed  in  an  atmosphere 
containing  9  or  10  per  cent  of  oxygen.  A  small  growth  is  seen  when 
the  partial  pressure  of  oxygen  is  as  low  as  6.6  per  cent,  45.6  mm. 
of  mercury,  an  oxygen  pressure  not  far  removed  from  the  known 
venous  oxygen  pressure  of  man.  We  do  not  know  the  venous 
oxygen  pressure  of  the  chicken. 

The  Interrelation  of  the  Surviving  Heart  and  Pancreas  of  the  Dog 
in  Sugar  Metabolism.  (Abstract.)  Admont  H.  Clark,  M.  D. 

The  experiments  indicate  that  the  pancreas  when  perfused 
aseptically  with  Locke’s  solution  containing  physiological  con¬ 
centrations  of  dextrose,  does  not  alter  the  reducing  properties  of 
the  perfused  solution.  The  pancreas,  however,  seems  to  supply 
something  to  the  Locke’s  solution  circulating  through  its  arteries 
which  in  some  way  brings  about  a  utilization  of  sugar  by  the 
living  heart  to  an  extent  that  does  not  occur  with  the  heart  alone. 
This  pancreatic  substance  possesses  sorpe  of  the  characteristics  of 
an  enzyme.  It  is  inactivated  by  boiling;  it  is  unstable,  rapidly 
becoming  inactive  on  standing;  it  acts  in  small  amounts;  it  causes 
a  great  acceleration  in  the  rate  of  a  reaction  which  otherwise 
proceeds  slowly,  and  the  rate  of  reaction  diminishes  as  the  reaction 
proceeds.  Thus  this  substance  has  more  of  the  characteristics  of 
an  enzyme  than  of  a  stable  internal  secretion  like  that  of  the 
adrenal  glands.  The  disappearance  of  sugar  was  dependent  upon 
the  presence  of  living  heart  tissue,  and  it  ceased  as  soon  as  the  per¬ 
fusate  was  removed  from  the  heart-pancreas  circulation  and  did 
not  occur  at  all  when  a  pancreatic  perfusate  was  passed  through 
a  non-beating  heart.  This  result  indicates  that  the  reaction 
is  not  similar  to  that  obtained  when  muscle  and  pancreas  extracts 
act  on  more  concentrated  solutions  of  dextrose. 

The  living  heart,  in  the  presence  of  the  pancreatic  factor  and 
dextrose,  is  responsible  for  two  effects:  First,  a  condensation  of 
the  sugar  to  a  non-reducing  form  that  yields  again  a  simple  sugar 
on  hydrolysis  or  by  simply  standing,  with  a  preservative  at  37°  C. 
for  24  hours;  second,  a  disappearance  of  sugar  which  is  probably 
due  to  its  destruction  by  hydrolysis  or  oxidation.  After  deducting 
the  reducing  sugar  in  the  heart-pancreas  perfusions  which  could  be 
recovered  by  hydrolysis,  the  amount  of  sugar  which  had  actually 
disappeared  exceeded  that  which  was  used  by  the  heart  when 
perfused  with  dextrose  alone.  As  to  the  fate  of  this  portion  of  the 
sugar,  no  definite  evidence  was  obtained. 

The  question  arises  as  to  whether  this  substance  obtained  from 
the  perfused  pancreas  is  identical  with  the  hypothetical  internal 
secretion  of  the  pancreas  so  essential  in  sugar  metabolism. 


That  there  is  an  internal  secretion  of  the  pancreas  which  can  be 
obtained  by  this  method,  and  that  in  some  way  it  accelerates  the 
utilization  of  sugar  by  the  living  heart,  seems  evident.  Though 
the  conclusions  are  based  on  the  heart  and  pancreas  isolated  from 
the  numerous  interrelating  factors  occurring  in  the  body,  the 
evidence  suggests  at  least  that  the  substance  or  substances  ob¬ 
tained  by  perfusing  the  pancreas  may  be  concerned  in  the  normal 
activity  of  the  pancreas  upon  sugar  metabolism. 


Anatomical  Changes  Associated  with  High  Cholesterin  Diet. 

(Abstract.)  H.  C.  Schmeissek. 

In  The  John  Hopkins  Hospital  Bulletin,  January,  1916,  Knox, 
Wahl  and  Schmeisser  published  studies  of  two  cases  of  Gaucher’s 
disease. 

These  cases  were  characterized  anatomically  by  a  marked  en¬ 
largement  of  the  spleen,  liver,  kidneys,  adrenals  and  to  a  less  degree 
the  lymph  glands.  Each  organ  had  a  characteristic  appearance. 

The  increase  in  the  size  of  the  organ  was  brought  about,  as 
could  be  seen  microscopically,  by  the  presence  of  a  large  pale  cell 
with  a  round  or  oval,  semivesicular  or  deep-staining  nucleus  and  a 
granular  or  finely  vacuolated  cytoplasm.  Similar  changes  fre¬ 
quently  involved  the  parenchymatous  cells. 

The  all  important  question  was  to  determine  the  nature  of  the 
material  in  the  cytoplasm  of  these  cells. 

Some  preliminary  microchemical  tests  and  the  application  of 
the  crossed  Nicol’s  prisms  led  to  the  belief  that  it  might  be  of 
lipoid  nature. 

Consequently  Wahl  and  Richardson  undertook  a  chemical  study 
and  concluded  that  it  was  lipoid. 

In  the  meanwhile  I  attempted  to  produce  this  disease  experi¬ 
mentally. 

A  number  of  investigators,  and  more  recently  Bailey,  have 
shown  that  the  feeding  of  lipoid-rich  substances,  as  for  instance 
egg-yolk  or  brain,  or  pure  cholesterin  to  rabbits  produces  a  deposit 
of  anisotropic  fat  in  various  organs. 

Making  use  of  this  fact,  rabbits  were  fed  with  large  amounts 
of  hog’s  brain  over  a  long  period  of  time.  This  resulted  in  the 
production  of  a  picture  which  both  grossly  and  microscopically 
closely  simulates  the  anatomical  findings  in  the  two  cases 
reported  as  Gaucher’s  disease. 

DISCUSSION. 

Dr.  F.  A.  Evans:  I  had  the  privilege  of  studying  some  of  the 
cases  Dr.  Mandlebaum  admits  as  Gaucher’s  disease,  together  with 
some  slides  of  Dr.  Schmeisser’s  case,  and  the  cells  are  certainly 
different.  Whether  one  is  justified  in  accepting  the  limitations 
Dr.  Mandlebaum  imposes  on  the  diagnosis,  Gaucher’s  disease,  is 
of  course  open  to  question,  but  it  is  undeniable  that  the  cells  in 
the  two  cases  differ  not  only  in  distribution  but  in  morphology. 
That  raises  the  question  as  to  what  were  the  cells  in  this  case.  Are 
they  the  same  cells  as  those  seen  in  Dr.  Mandlebaum’s  cases  in 
reaction  to  different  stimuli,  or  the  same  cells  in  different  stages 
of  reaction  to  the  same  stimulus?  In  talking  this  matter  over  with 
Dr.  Oskar  Klotz,  he  called  my  attention  to  the  results  of  some 
experiments  done  in  his  laboratory.  In  these,  cholesterin  was 
injected  into  rabbits,  and  a  pathological  picture  obtained  ap¬ 
parently  the  same  as  that  in  Dr.  Schmeisser’s  feeding  experiments. 
Some  animals  were  allowed  to  live  after  the  injections  weie 
stopped,  and  the  cells  change^  their  form  and  reproduced  prac¬ 
tically  the  picture  of  the  cells  that  Dr.  Mandlebaum  considers  typ¬ 
ical  of  Gaucher’s  disease,  the  only  difference  being  in  the  distribu¬ 
tion.  Did  Dr.  Schmeisser  let  any  of  his  animals  live  after  the 
cholesterin  feeding  was  stopped,  and  if  so,  what  was  the  patholog¬ 
ical  picture? 
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The  Blood-Vessels  of  the  Heart  Valves.  (Abstract.)  Dr.  S. 

Bayne-Jones. 

By  injecting  neutral  carmin  gelatin  at  45°C.  into  the  coronary 
arteries  under  a  pressure  of  160  to  190  mm.  Hg.,  blood-vessels  were 
demonstrated  in  the  arterioventricular  and  semilunar  valves  of 
normal  human  hearts.  The  arteries  to  the  mitral  and  tricuspid 
valves  are  distinct  branches  of  the  annular  divisions  of  the  cor¬ 
onary  arteries.  These  vessels  pass  down  the  thicker  regions  of 
the  valves  and  ramify  in  a  glomerular-like  arrangement  along  the 
line  of  closure  of  these  valves.  The  chordae  tendineae  receive  a  few 
small  blood-vessels  from  the  arteries  of  the  papillary  muscles.  The 
semilunar  valves  receive  delicate  arteries  from  the  vasa  vasorum 
of  the  aorta  and  pulmonary  arteries  and  from  the  blood-vessels  of 
the  auricular  endocardium. 

These  studies  extend  the  findings  reported  by  Lusclika  in  1852 
and  1863  and  of  others  who  have  shown  that  the  normal  heart 
valves  are  vascularized.  The  difficulties  of  the  technic  are  con¬ 
siderable,  but  when  the  factors  are  properly  arranged,  the  blood¬ 
vessels  of  the  heart  valves  can  be  injected  with  regularity.  The 
results  of  these  studies  give  an  anatomical  basis  for  the  conception 
that  endocarditis  may  be  embolic  in  origin. 

Experimental  Nephropathy  in  the  Dog.  Lesions  Produced  by 
Injection  of  the  Bacillus  Bronchisepticus  into  the  Renal 
Artery.  (Abstract.)  M.  C.  Winternitz. 

Spontaneous  renal  lesions  are  not  uncommon  in  the  dog.  As  a 
rule  they  are  inconspicuous,  but  occasionally  extensive  anatomical 
changes  occur  similar,  even  in  their  detail,  to  those  found  in  the 
human  kidney  in  the  progressive,  non-suppurative  types  of 
nephritis. 

The  etiology  of  the  disease  in  the  dog  is  as  obscure  as  it  is  in 
man;  and  it  is  evident  that  the  two  conditions  may  result  from 
similar  causes,  and  that  the  great  majority  of  chemical  irritants 
already  used  for  the  production  of  experimental  renal  lesions 
can  have  no  more  place  in  the  etiology  of  these  spontaneous 
changes  in  the  dog  than  they  have  in  the  pathology  of  the  human 
kidney.  Promising  experimental  results  have  been  obtained 
recently  with  bacteria  as  the  exciting  agent,  and  this  is  in  accord 
with  the  growing  impression  that  microorganisms  may  be  etiologi- 
cally  associated  with  the  more  important  types  of  progressive 
nephropathies  in  man. 

Assuming  this  impression  to  be  correct,  it  is  probable  that  the 
nephropathy  of  the  dog  is  the  result  of  some  acute  infectious 
disease  frequent  in  the  species.  Accordingly,  in  the  experiments 
here  recorded,  the  attempt  to  produce  a  progressive  nephropathy 
in  the  dog  similar  to  those  of  man  differs  in  method  from  the 
usual  procedures,  in  that  a  microorganism,  the  bacillus  bronchi¬ 
septicus,  known  to  produce  spontaneous  disease  in  the  species,  has 
been  employed. 

The  organism  used  for  injection  corresponded  in  its  micro¬ 
scopical  characteristics,  staining  qualities,  cultural  reactions  and 
pathogenicity  for  lower  animals  to  the  bacillus  bronchisepticus. 

About  5  c.  c.  of  either  a  36-  to  48-hour  growth  in  litmus  milk 
or  of  an  emulsion  of  a  growth,  from  an  agar  slant  in  sterile  salt 
solution,  were  injected  directly  into  the  renal  artery.  At  first 
both,  later  only  one  kidney  was  injected.  The  remaining  one  was 
subsequently  similarly  injected,  or  removed  after  the  acute  symp¬ 
toms  following  the  initial  procedure  had  subsided. 

All  operations  were  done  under  ether  anesthesia  and  with  com¬ 
plete  surgical  asepsis. 

The  immediate  results  of  this  procedure  varied  markedly. 
Some  of  the  animals  showed  definite  generalized  distemper,  with 
conjunctivitis,  nasal  discharge,  anorexia  and  loss  of  weight.  Their 
urine  at  first  contained  some  blood  and  showed  large  amounts 
of  albumin.  On  the  other  hand,  other  dogs  showed  no  signs  what¬ 
ever  of  general  infection,  and  after  the  first  few  days  only  the 
slightest  traces  of  albuminuria.  The  larger  number  of  animals 


reacted  to  the  injection  definitely,  but  without  the  severe  general¬ 
ized  infection  of  the  first  group.  It  seems  reasonable  to  explain 
these  results  on  the  ground  of  variation  in  susceptibility  of  the 
different  animals.  The  severe,  overwhelming  infections  occurred, 
as  a  rule,  in  young  dogs,  while  those  showing  practically  no  reac¬ 
tion  were  old,  or  had  at  least  attained  their  full  growth.  This 
coincides  with  the  well-known  immunity  which  commonly  follows 
an  attack  of  distemper: 

It  is  possible,  therefore,  to  divide  the  animals  into  three  groups. 

(1)  Immune  animals  that  showed  only  a  transient  renal  lesion 
and  no  general  reaction. 

(2)  Animals  that  died  acutely  with  a  fulminating  renal  lesion 
and  an  acute  general  reaction. 

(3)  Those  which  showed  a  milder  renal  lesion  which  progressed 
after  the  less  severe,  general  reaction  had  subsided.  In  this  last 
group  the  animals  ultimately  succumbed  to  renal  insufficiency, 
provided  the  uninjected  kidney  was  removed  shortly  after  the 
acute  stage  had  passed. 

JANUARY  22,  1917. 

1.  Exhibition  of  Case.  Dr.  T.  M.  Rivers. 

To  appear  later  in  the  Bulletin. 

2.  Demonstration  of  an  Apparatus  for  Taking  Continuous  Blood 

Pressure  Tracings  in  Man.  (Abstract.)  A.  C.  Rolls. 

It  is  a  well-known  fact  that  the  pressure  in  a  cuff,  inflated  to 
the  point  at  which  pulsations  in  the  distal  portion  of  the  artery 
are  just  obliterated,  is  equal  to  the  maximum  intra-arterial  pres¬ 
sure.  It  is  also  well  known  that  a  sphygmograph  which  has  been 
connected  to  another  cuff  placed  below  the  first  one  gives  an 
objective  method  for  determining  the  point  at  which  the  pulse 
is  'obliterated.  The  author  has  made  use  of  these  facts  and,  by 
automatically  forcing  air  into  the  upper  cuff  when  the  sphygmo¬ 
graph  is  actuated  and  allowing  air  to  flow  out  when  tlje  sphygmo¬ 
graph  is  at  rest,  has  obtained  graphic  records  of  the  systolic 
pressure. 

Observations  are  made  by  placing  the  two  cuffs  upon  the  subject’s 
arm  and  connecting  them  so  that  the  lower  one  may  be  inflated 
from  the  other  in  order  to  insure  good  transmission  of  the  pulsa¬ 
tions  to  the  sphygmograph.  The  communication  between  the  two 
cuffs  is  closed  when  sufficient  pressure  has  been  made  in  the  sphyg¬ 
mograph  system.  The  upper  cuff  is  connected  with  a  recording 
mercury  manometer  and  an  electromagnetic  device  of  such  design 
that  a  valve  is  opened  to  a  head  of  pressure  (a  large  bottle  which 
is  pumped  up  at  intervals  with  a  bulb)  when  the  circuit  is  com¬ 
pleted  and  closed  when  the  circuit  is  broken.  Synchronous  with 
the  closing  off  of  the  head  of  pressure  another  valve  establishes 
a  communication  between  the  upper  cuff  and  the  outside  air  so 
that  the  pressure  slowly  falls.  Thus,  when  the  intra-arterial  pres¬ 
sure  is  higher  than  the  pressure  in  the  upper  cuff,  pulsations 
reach  the  second  cuff  and  actuate  the  sphygmograph,  which  breaks 
a  relay  circuit  and  this  in  turn  closes  the  circuit  to  the  electro¬ 
magnet,  opening  the  valve  between  the  head  of  pressure  and  the 
cuff.  In  case  the  intra-arterial  pressure  is  lower  than  the  pres¬ 
sure  in  the  upper  cuff,  the  sphygmograph  is  at  rest  and  air  slowly 
escapes  from  the  valve  just  mentioned.  These  changes  of  pressure 
are  recorded  on  a  moving  drum  by  the  mercury  manometer. 

Tracings  may  be  taken  for  periods  exceeding  five  minutes  with¬ 
out  marked  discomfort  to  the  subject.  Observations  have  been 
made  for  20  minutes  without  interruption.  However,  the  pressure 
in  the  cuffs  may  be  relieved  at  any  time  and  again  brought  back  to 
systolic  pressure,  thereby  giving  the  subject  a  brief  period  of  relief. 
Determinations  at  intervals  with  the  Tycos  instrument  on  the 
other  arm  varied  only  a  few  millimeters  from  the  calculated  pres¬ 
sure  as  registered  on  the  graphic  records. 

3.  Shock  at  the  Front.  Dr.  W.  T.  Porter,  Boston,  Mass. 
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Chronic  Non-Tuberculous  Lung  Infections.  Dk.  A.  H.  Garvin. 

Before  I  take  up  the  subject  of  my  talk,  I  should  like  to  show 
you  some  X-ray  pictures  of  localized  lung  miliary  tuberculosis, 
and  to  call  your  attention  to  the  sequence  of  pathological  event 
in  these  cases.  It  seems  that  we  are  just  beginning  to  have  an  idea 
of  the  sequence  of  pathologic  event  that  occurs  in  lungs  infected 
by  the  tubercle  bacillus.  There  stands  out  some  new  work,  how¬ 
ever,  and  some  old  facts  which  may  be  profitably  reviewed  with 
a  new  explanation  in  mind;  that  an  individual  or  animal  infected 
with  the  tubercle  bacillus  for  the  first  time  reacts  entirely  differ¬ 
ently  from  the  type  of  reaction  occurring  when  infected  the 
second  time.  This  change  of  circumstances  is  not  a  generally 
recognized  phenomenon. 

It  seems  to  be  the  truth  that  general  miliary  tuberculosis  is 
almost  never  diagnosed.  The  same  is  more  conspicuously  true 
of  localized  miliary  tuberculosis.  The  only  one  perfectly  familiar 
with  miliary  tuberculosis  is  the  pathologist.  Two  recent  case 
histories  where  in  one  case  the  lung  was  noted  to  contain  but  a 
few  rales  at  the  apex,  showed  an  extensive  miliary  tuberculosis 
at  autopsy  soon  afterwards  performed,  and  in  another  case  the 
lungs  were  noted  to  be  perfectly  free.  In  a  very  short  period 
however,  the  pathological  picture  of  a  lung  riddled  with  the  ordi¬ 
nary  type  of  crude  tubercle  was  made  evident  at  the  autopsy  table. 

This  almost  routine  failure  to  make  a  diagnosis  of  miliary 
tuberculosis  in  life  is  conspicuous. 

Koch  was  the  first  who  noted  in  animal  experiment  that  a 
second  infection  with  the  tubercle  bacillus  did  not  progress  in  the 
same  sequence  as  the  first  infection,  but  tended  to  remain  station¬ 
ary  and  to  heal.  He  was  followed  by  other  investigators  and  finally 
Paul  Roemer  added  much  in  the  detail  protocol  where  animals 
were  infected  with  varying  relation  of  doses,  of  culture,  of  viru¬ 
lence,  and  of  interval  between  first  and  second  infections,  adding 
much  to  the  present  knowledge  of  the  genesis  of  phthisis  as  it  is 
met  with  clinically. 

Trudeau  was  the  first  in  this  country  to  appreciate  the  relation¬ 
ship  of  altered  reaction  and  course  of  disease  in  animals  that 
received  a  first  and  second  infection  and  his  work  was  extended 
in  detail  by  Doctors  Nichol,  Allen,  Baldwin  and  later  Dr.  Krause. 
Dr.  Krause  has  coordinated  particularly  the  variables  that  relate 
to  type  of  first  infection,  to  time  interval  and  to  type  and  size 
of  second  infection.  This  work  has  been  made  possible  by  the 
possession  of  old  and  well-pedigreed  strains  of  bacillus  R„  H:l7, 
and  B,. 

The  important  point  in  this  animal  experiment  work  is  the 
development  of  an  acute  pulmonic  miliary  tuberculosis  of  a  type 
that  can  be  classified  as  crude  Laennec  tubercle  type,  which  is 
easily  recognized  by  the  naked  eye  and  the  subsequent  complete 
disappearance  of  this  crude  Laennec  miliary  tuberculosis.  The 
development  of,  and  the  disappearance  of,  this  crude  Laennec 
miliary  tuberculosis  is  dependent  upon  the  type  of  first  infection 
and  the  interval  intervening  before  the  second  hematogenous 
infection  is  given.  The  miliary  tuberculosis,  when  the  inoculation 
dose  is  the  second  dose,  is  miraculous  both  in  its  development  and 
in  its  disappearance. 

The  first  clinical  bearing  of  this  animal  work,  of  course,  is 
to  demonstrate  the  existence  of  it  in  the  patient.  General  miliary 
tuberculosis  does  not  adequately  illustrate,  but  it  is  of  interest 
when  the  miliary  tuberculosis  is  localized  either  to  both  lungs, 
to  one  lung,  or  more  illustrative  still  when  limited  to  the  small 
anatomical  divisions  of  the  lung;  namely,  a  lobe,  or  part  of  a 
lobe.  It  is  still  of  greater  interest  if  such  a  localization  can 
be  demonstrated  and  further  demonstrated  to  disappear  after 
occurring. 


There  is  no  doubt  that  this  clinically  happens.  The  point  of 
being  aware  of  it  when  it  is  taking  place  is  an  entirely  different 
matter.  If  it  can  happen  in  the  animal,  as  conclusively  as 
Dr.  Krause’s  experiments  illustrate,  there  is  no  reason  why  it 
should  not  be  expected  to  happen  in  the  human  being.  Here 
also  it  seems  to  be  true  that  the  diagnosis  of  localized  pulmonic 
miliary  tuberculosis  escapes. 

The  brief  case  stories  I  present  illustrate:  that  localized  pul¬ 
monic  miliary  tuberculosis  occurs  as  follows;  in  one  lung;  in  one 
lobe,  in  part  of  one  lobe;  and  in  one  case  of  one  lobe  miliary  tuber¬ 
culosis  is  illustrated  the  disappearance  of  a  one  lobe  localized 
miliary  tuberculosis. 

(X-ray  plate  demonstration  with  brief  case  histories.) 

Chronic  Non-Tuberculous  Lung  Infection. 

A  report  of  nine  cases  of  lung  inflammation  simulating  tuber¬ 
culosis  in  clinical  story  and  physical  examination,  where  the 
diagnosis  was  first  confused  with  tuberculosis. 

Etiology. — A  study  of  the  sputum  flora,  seems  to  point  to  the 
probable  cause  of  the  disease  by  the  common  secondary  sputum 
organisms,  the  influenza  bacillus  being  found  most  frequently, 
the  pneumococcus,  streptococcus,  and  in  one  case  an  undetermined 
Gram  negative  bacillus. 

The  time  in  all  cases  averaged  about  four  years  before  the  con¬ 
dition  was  certainly  differentiated  from  tuberculosis.  The  clinical 
course  simulated  tuberculosis  quite  regularly,  in  that  the  patients 
suffered  from  varying  types  of  increasing  cough  and  expectoration 
with  occasional  periods  of  loss  of  weight,  chills,  night  sweats, 
and,  not  infrequently,  hemorrhages. 

Physical  examination  showed  a  predominance  of  lesions  in  the 
base  of  the  lung,  and  in  cases  where  no  lesion  could  be  discovered, 
the  examination  of  the  patient  in  the  inverted  position  after  lung 
drainage  for  15  minutes  would  often  reveal  a  base  lesion  that 
otherwise  would  have  been  missed.  Apex  cases  require  longer 
time  for  differential  diagnosis  than  base  cases.  The  differential 
diagnosis  is  easiest  in  base  cases  because  the  state  of  health  is 
usually  better  than  would  be  expected  for  the  duration  of  the 
disease  and  the  extent  of  lesion,  the  number  of  physical  signs 
and  the  effect  of  posture  on  their  increase. 

The  differential  diagnosis  from  bronchiectasis  is  usually  not 
difficult. 

Treatment  is  posture  in  one  or  another  type  of  inverted  posi¬ 
tion  to  be  carried  out  sufficiently  long  at  each  period  to  thoroughly 
cleanse  the  very  residual  sputum  from  the  respiratory  tract.  If 
the  treatment  is  persisted  in  thoroughly  15  minutes,  four  times 
a  day,  all  retension  symptoms  are  relieved  and  the  patient  rapidly 
improves  in  general  health. 

Studies  were  carried  out  to  determine  the  danger  of  such 
secondary  organism  carriers  to  neighboring  tuberculous  patients, 
with  the  result  that  the  ordinary  cough  sputum  prophylaxis  seems 
to  be  sufficient  to  avoid  any  carrier  danger. 

DISCUSSION. 

Dr.  Austrian  :  So  far  as  I  am  aware  we  have  never  recognized 
such  a  condition  here  as  localized  pulmonary  miliary  tuberculosis. 
Probably  we  have  never  looked  for  it.  Patients  return  with 
symptoms  such  as  Dr.  Garvin  describes,  but  we  do  not  take  X-ray 
pictures  of  their  lungs  at  those  times.  One  has  to  be  prepared  to 
accept  absolutely  the  belief  that  the  X-ray  picture  in  these  cases 
that  have  been  demonstrated  is  proof  that  the  lesion  is  tuberculous. 
Dr.  Garvin  in  some  instances  did  speak  definitely  of  cases  that 
have  not  been  proved  to  be  tuberculous.  In  one  or  two  instances 
the  tubercle  bacillus  had  not  been  demonstrated,  although  the 
patients  were  recognized  as  having  a  long-standing  tuberculosis. 

We  do  see  many  non-tuberculous  lung  infections.  Some  it  has 
not  taken  four  years  to  diagnose  and  some  it  has  taken  longer. 
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I  can  truly  say  It  has  taken  much  more  than  four  years  to  give 
relief  to  them.  I  recall  one  patient  who  has  been  around  the 
dispensary  for  seven  years,  a  woman  with  a  typical  clinical  non- 
tuberculous  infection,  who  goes  through  periods  of  exacerbation 
and  relief  and  who  in  addition  to  cough  has  large  amounts  of 
sputum  and  some  hemoptysis.  We  have  never  tried  postural 
treatment  with  her. 

We  have  been  much  interested  this  year  in  finding  at  least  two 
cases  of  infection  of  the  lower  lobe  with  no  evidence  of  disease 
elsewhere,  the  chronic  non-tuberculous  type.  Another  patient 
came  in  this  morning,  an  employe  of  the  hospital,  whom  we  have 
been  watching  for.  four  years,  whose  general  condition  remains 
excellent,  but  who  has  had  persistent  cough  with  large  amounts 
of  sputum,  and  some  hemoptysis.  I  do  not  recall  how  many 
sputum  examinations  we  have  made,  but  we  have  never  found  the 
tubercle  bacillus. 

We  certainly  would  like  to  put  the  patient  through  treatment 
with  the  postural  method,  but  in  our  out-patient  department  this 
may  be  impracticable;  when  they  get  into  their  homes,  I  am  afraid 
they  would  not  carry  it  out.  I  imagine  that  with  intelligent 
cooperative  patients,  under  proper  conditions  of  control,  one  could 
accomplish  considerably  more. 

From  the  chronic  non-tuberculous  lung  infections  we  have 
isolated  various  organisms.  We  have  found  the  streptococcus 
mucosus  in  one  group,  the  pneumococcus  in  another.  From  a 
small  number  we  isolated  the  influenza  bacillus  in  pure  culture 
from  the  sputum. 

At  least  one  of  these  chronic  lung  infections  has  shown  a  varied 
flora — on  one  occasion  a  pure  culture  of  pneumococcus  was  grown 
from  the  sputum;  later  a  streptococcus  mucosus  was  isolated; 
again  a  mixed  culture  of  the  two,  and  at  another  time  the  influenza 
bacillus  appeared.  Inasmuch  as  these  findings  were  obtained  in 
the  period  when  vaccine  treatment  was  considered  worthy  of  a 
therapeutic  trial,  this  patient  proved  to  us  a  veritable  bug-bear. 

Dr.  Garvin’s  interesting  paper  has  indicated  the  value  of  periodic 
roentgenoscopic  examinations  of  patients  with  pulmonary  tuber¬ 
culosis  and  has  outlined  a  therapeutic  procedure  that  should  prove 
of  great  efficacy  in  the  management  of  chronic  non-tuberculous 
infections  of  the  lungs. 

Du.  Gordon  Wilson:  These  cases  of  non-tuberculous  lung  infec¬ 
tion  have  always  been  of  interest  to  me  on  account  of  the  absence 
of  the  usual  toxic  symptoms.  Although  the  patients  frequently 
have  an  evening  temperature,  there  is  no  loss  of  strength,  and 
no  lassitude.  Another  point  is  the  somewhat  characteristic  change 
in  the  breath  sounds.  You  do  not  notice  the  intensification  of  the 
breath  sounds  and  the  rales  are  extremely  characteristic.  They 
have  a  sticky  quality  that  you  hear  in  no  other  lung  condition. 

Dr.  Leutscher:  Some  years  ago  everything  of  a  chronic  nature 
was  assumed  to  be  tuberculosis.  I  have  been  impressed  with  a 
number  of  cases  of  cough  in  students  following  attacks  of  measles. 
There  was  probably  some  pulmonary  infection  at  the  time  of  the 
measles,  with  possibly  some  lung  defect  which  had  persisted  ever 
since.  I  have  followed  some  of  these  cases  for  a  number  of  years 
now,  and  the  condition  has  not  changed  very  much.  The  type  of 
organism  varies.  I  think  we  found  the  influenza  bacillus  mainly 
in  the  bronchiectasis  cases.  Pneumococci  and  streptococci  were 
found  in  some  of  the  other  cases.  As  to  the  type  of  organism,  it 
seemed  there  might  be  one  organism  at  one  time  and  another  at 
another  time.  Some  of  our  patients  have  been  followed  over 
a  number  of  years,  but  they  have  always  had  the  same  type  of 
organism,  not  only  so  far  as  smears  were  concerned  but  as  regards 
cultural  reactions.  In  some  of  our  cases  which  were  followed  as 
long  as  seven  years  the  tubercle  bacillus  could  never  be  found, 
but  there  was  always  a  definite  organism  which  could  account  for 
the  infection. 


Dr.  Boggs:  Some  cases  in  this  group  are  especially  interesting 
to  me  as  in  the  last  few  years  Doctor  Pincoffs'and  myself  have 
done  some  work  on  mycotic  infections.  We  feel  we  must  look 
to  the  sanatoria  especially  for  the  working  out  of  this  field,  and 
that  examination  of  the  case  that  is  not  clear  cut  should  include 
the  thought  that  there  may  be  a  mycotic  infection.  Our  experience 
has  been  that  the  gross  examination  of  the  carefully  collected 
sputum  is  important.  Plating  is  done  between  glass  plates,  and 
by  means  of  the  low  power  microscope  the  little  nodules  are 
picked  out  and  planted  in  such  material  as  acid  carbohydrate 
media,  to  give  special  encouragement  to  the  fungi  and  discourage¬ 
ment  to  other  forms  of  bacterial  growth.  We  have  collected  quite 
a  number  of  such  mycotic  cases.  I  am  not  speaking  now  of  the 
streptothrix  type,  but  of  the  larger,  grosser  bodies  which  grow 
luxuriantly  in  carbohydrate  media,  especially  in  acid  media. 
Some  of  these  cases  have  been  in  no  sense  chronic,  but  somewhat 
acute  and  rapidly  fatal.  Others  are  chronic  and  are  mistaken  for 
tuberculosis. 

The  types  of  these  organisms  that  we  have  had  to  work  with 
have  been  very  similar.  We  are  not  sufficiently  sure  of  our 
mycology  to  say  what  they  are  exactly,  but  they  belong  to  groups 
that  are  certainly  very  distinct  from  the  streptothrix.  They  are 
more  like  some  of  the  spores  that  have  been  described  lately  by 
Meyer  of  San  Francisco.  We  do  feel  that  there  is  work  to  be  done 
in  the  careful  examination  of  the  sputum,  of  the  chronic  as  well 
as  the  acute  pulmonary  cases,  with  the  specific  object  of  finding 
out  whether  or  not  fungi  are  present  that  are  not  made  out 
under  ordinary  methods.  Many  of  these  forms  are  quite  unrecog¬ 
nizable  in  stained  specimens.  One  must  use  cultural  methods  and 
the  advantage  of  culture  in  the  way  I  have  indicated  must  be 
remembered. 

Dr.  C.  A.  Penrose;  I  would  like  to  mention  in  connection  with 
these  chronic  coughs,  the  prevalence  of  cough,  with  rales  and 
bronchitis,  in  so  many  cases  of  gall  bladder  infection  I  have  seen. 
Dr.  Cullen  has  asked  me  to  look  out  for  this  in  a  number  of  these 
cases,  and  in  about  50  per  cent  we  have  found  the  chronic  cough 
with  profuse  expectoration  and  rales.  I  think  the  question  of  a 
reflex  condition  should  be  considered  in  these  chronic  cough  cases. 

Dr.  Krause:  I  was  greatly  interested  in  Dr.  Garvin’s  pictures 
showing  tuberculosis  healed  to  such  an  extent  that  it  did  not 
produce  a  shadow.  Several  years  ago  Dr.  Soper  and  I  started 
some  experiments  with  the  idea  that  tuberculosis  that  went  on 
to  degeneration  certainly  must  leave  its  scar.  We  reinfected  a 
number  of  animals  by  inoculation  into  the  mesenteric  veins  and 
killed  them  in  series.  Although  all  the  animals  that  were  killed 
showed  a  great  deal  of  tuberculosis  in  the  liver  during  the  first 
three,  four  or  six  weeks,  we  found  that  at  about  the  seventieth 
or  eightieth  day  we  were  dealing  with  smooth  livers.  In  other 
words  the  tuberculosis  had  disappeared,  and  even  microscopically 
there  was  no  trace  left.  I  think  several  of  you  were  here  in  the 
spring  when  I  showed  some  specimens  of  tuberculous  reinfected 
animals  in  which  the  process  had  gone  on  to  caseation,  and  after 
the  sixth,  seventh  or  eighth  week  there  was  a  great  deal  of  normal 
lung  tissue  compared  to  what  had  been  the  case  a  few  weeks 
earlier. 

The  point  Dr.  Wilson  made  is  well-worth  bearing  in  mind, 
particularly  for  the  student  who  is  doing  chest  work.  I  have 
always  thought  that  one  of  the  best  general  impressions  with 
which  to  approach  a  diagnosis  of  lung  disease  was  that  given  the 
same  amount  of  anatomic  change,  non-tuberculous  lung  infection 
is  not  so  likely  to  give  you  so  marked  a  picture  of  constitutional 
disturbance  as  active  tuberculosis.  In  non-tuberculous  pulmonary 
disease  it  is  more  usual  to  have  the  focal  symptoms  dominate 
the  field;  in  tuberculosis,  the  constitutional  symptoms  are  usually 
in  the  foreground.  It  is  of  course  all  important  to  remember  that 
localized  pulmonary  tuberculosis  is  almost  always  apical,  whereas 
chronic  non-tuberculous  lung  disease  is  generally  basal.  In  arriv- 
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ing  at  a  diagnosis  we  should  give  such  general  impressions  and 
the  law  of  averages  their  proper  weight.  They  will  put  us  straight 
more  often  than  lead  us  astray. 

Dr.  Janeway:  We  are  all  indebted  not  only  to  Dr.  Garvin,  but 
to  the  various  gentlemen  who  have  discussed  this  paper,  for 
bringing  out  the  various  types  of  lung  disease  that  one  never 
thinks  of  until  his  attention  has  been  called  to  them.  One  im¬ 
portant  lesson  for  all  of  us  is  this — that  we  must  not  look  at 
sputum  as  a  substance  in  which  we  do  or  do  not  find  tubercle 
bacilli,  but  as  a  means  of  making  an  etiological  diagnosis.  That 
diagnosis  ought  to  be  pressed  far  beyond  the  point  of  whether 
tuberculosis  is  or  is  not  present.  The  great  mistake  made  by  most 
physicians,  is  that  they  fail  to  feel  the  necessity  for  making  a 
diagnosis,  if  they  can  only  exclude  tuberculosis. 

Dr.  Garvin:  I  do  not  know  how  best  to  answer  Dr.  Austrian 
as  to  whether  or  not  these  cases  presented  as  localized  pulmonic 


miliary  tuberculosis  are  tuberculous.  That  would  need  a  long 
discussion;  but  from  the  photographs  of  each,  together  with 
knowledge  of  the  clinical  histories,  I  feel  sure  they  are  tuber¬ 
culous;  most  of  them  have  been  sputum  positive  for  brief  periods. 
It  is  perhaps  not  absolutely  proven  in  one  or  two,  but  the  manifes¬ 
tations  they  show  clinically  can  be  only  those  of  tuberculosis. 

With  the  mycotic  type  of  infection  I  have  had  no  experience 
at  all,  perhaps  because  I  have  overlooked  it. 

The  point  I  wish  to  repeat  is  the  method  of  treatment  of  the 
non-tuberculous  cases.  I  feel  that  this  can  be  carried  out  even 
with  dispensary  patients  if  the  patients  get  the  point  of  the 
treatment  and  really  appreciate  it.  At  first,  standing  on  their 
heads,  as  it  were,  seemed  to  the  patients  in  this  series,  ridiculous, 
but  after  one  or  two  patients  began  a  remarkable  improvement, 
the  performance  of  posture  ceased  to  be  a  novelty  and  patients 
were  perfectly  willing  to  follow  directions  and  improve  upon  the 
procedure. 


NOTES  ON  NEW  BOOKS. 


War  Surgery.  By  Edmond  Delorme,  Medicin  Inspecteur  General 
de  l’armee.  Translated  by  H.  de  Meric.  Cloth,  $1.50.  {New 
York:  Paul  B.  Hoeber,  1915.) 

An  excellent  summary  of  the  principles  of  war  surgery  embody¬ 
ing  the  observations  of  the  author  and  other  French  surgeons  in 
the  present  war.  The  author  takes  up  in  the  first  chapter  the  types 
of  projectiles,  the  differences  in  wounds  made  by  the  different 
varieties  of  missiles  and  the  various  modifications  of  bullet 
wounds,  which  can  be  explained  by  differences  in  velocity,  ricochet 
and  turning  over  of  the  bullet  in  the  tissues.  In  every  war  there 
has  always  been  a  charge  by  both  sides  that  the  opposing  forces 
were  using  dumdum  or  explosive  bullets.  Similar  charges  were 
made  by  our  own  surgeons  during  the  Spanish  war,  and  at  the 
onset  of  the  present  European  war  by  both  sides.  The  author 
emphasizes  the  explosive  effects  on  tissues  of  short-range  shots 
and  ricochets  causing  the  terrible  mutilating  wounds  which  sur¬ 
geons,  inexperienced  in  gun-shot  injuries,  are  liable  to  attribute 
to  dumdum  and  explosive  bullets.  No  attempt  is  made  to  give  the 
technique  of  the  various  operative  procedures,  but  the  general 
indications  for  operation  are  well  explained.  The  book  is  espe¬ 
cially  valuable  in  that  suggestions  are  given  for  the  management 
of  the  various  injuries  from  the  time  the  patient  has  been  wounded 


on  the  field  until  his  reception  in  a  permanent  base  hospital.  The 
types  of  cases  which  should  be  kept  as  near  the  front  as  possible 
and  those  which  it  is  permissible  to  withdraw  with  safety  are 
emphasized.  The  general  principles  of  treatment  are  excellently 
given.  Not  enough  emphasis  is  placed  on  the  early  and  routine 
injection  of  antitetanic  serum,  nor  is  there  any  mention  of  the 
value  of  continuous  irrigation  or  of  the  excellent  results  obtained 
by  Carrel  with  Dakin’s  solution.  The  chapter  on  fractures  is 
brief  but  very  valuable,  as  the  management  of  these  cases  is 
taken  up  from  the  first  dressing.  Delorme  is  an  ardent  advocate 
of  his  own  metallic  perforated  splints  which  can  be  easily  bent 
into  the  proper  position  for  correcting  deformities.  There  is  little 
mention  of  the  great  value  of  extension,  especially  in  fractures 
of  the  femur,  and  the  various  ingenious  means  by  which  extension 
and  coaptation  of  the  fragments  can  be  obtained,  while  at  the 
same  time  permitting  easy  access  to  the  wound.  In  the  treatment 
of  abdominal  wounds  the  author  believes  that  operation  should 
be  “  considered  as  only  an  exceptional  method  ”  and  he  is  in  favor 
of  the  Murphy  suprapubic  incision  with  simple  drainage  of  the 
pelvis.  In  general  Delorme  has  been  impressed  by  the  value  of 
conservative  measures  as  far  as  possible,  save  in  the  treatment 
of  beginning  infection  where  he  vigorously  emphasizes  the  impor¬ 
tance  of  wide  incision. 


NEW  PUBLICATIONS. 


The  following  six  monographs: 

Free  Thrombi  and  Ball-Thrombi  in  the  Heart.  By  J.  H. 
Hewitt,  M.  D.  82  pages.  Price,  $1.00. 

Benzol  as  a  Leucotoxin.  By  Laurence  Selling,  M.  D.  60 
pages.  Price,  $1.00. 

Primary  Carcinoma  of  the  Liver.  By  M.  C.  Winternitz, 
M.  D.  42  pages.  Price,  75  cents. 

1 

are  now  on  sale  by  The  Johns  Hopkins  Press,  Baltimore. 


The  Statistical  Experience  Data  of  The  Johns  Hopkins  Hos¬ 
pital,  Baltimore,  Md.,  1892-1911.  By  Frederick  L. 
Hoffman,  LL.D.,  F.S.S.  161  pages.  Price,  $2.00. 

The  Origin  and  Development  of  the  Lymphatic  System.  By 
Florence  R.  Sabin.  94  pages.  Price,  $2.00. 

The  Nuclei  Tuberis  Laterales  and  the  So-called  Ganglion 
Opticum  Basale.  By  EdWard  F.  Malone,  M.  D. 
Price,  $1.50. 

Other  monographs  will  appear  from  time  to  time. 
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UNDERGRADUATE  INSTRUCTION  IN  TUBERCULOSIS.1 

By  Allen  K.  Krause. 

(From  the  Kenneth  Dows  Fund  for  the  Study  of  Tuberculosis,  of  the  Medical  Clinic  of  The  Johns  Hopkins  Hospital.) 


I  should  like  to  make  a  thorough  investigation  of  under¬ 
graduate  instruction  in  tuberculosis,  because  I  think  the  sub¬ 
ject  deserves  it  and  demands  it;  but  the  limits  of  this  paper 
forbid  this.  I  shall  therefore  confine  myself  to  the  exposition 
of  a  few  matters  as  I  see  them,  imperfectly  perhaps,  incom¬ 
pletely  and  with  no  gray  hairs  of  experience  behind  me;  yet, 
withal,  with  honesty  I  trust  and  a  consuming  desire  to  help 
and  do  my  share. 

Tuberculosis  teaching  in  our  medical  schools  is  an  unsolved 
problem.  It  demands  attention  and  more  active  consideration 
than  the  passing  of  resolutions  in  committee  meetings.  I 
believe  its  solution  to  be  the  most  pressing  one  before  us  to-day. 
Have  you  ever  stopped  for  a  moment  to  consider  what  it  would 
mean  if  every  year  every  one  of  our  several  thousand  graduates 
in  medicine  left  school  with  some  interest  in  tuberculosis,  with 
some  idea  of  how  to  make  a  diagnosis,  with  some  judgment  of 
what  to  do  with  the  patient  once  he  labelled  him?  What  do 

1  Read  before  the  Clinical  Section  of  the  Thirteenth  Annual  Meet¬ 
ing  of  the  National  Association  for  the  Study  and  Prevention  of 
Tuberculosis,  Cincinnati,  Ohio,  May  11,  1917. 


you  think  would  be  the  situation  if  fifty  years  from  now  every 
practising  physician  appreciated  the  relations  between  infec¬ 
tion  and  disease,  the  relative  value  of  signs  and  symptoms,  the 
importance  of  the  practice  of  conservative  medicine  on  those 
who  reacted  tuberculously  but  were  not  tubereulously  ill — the 
pregnant  woman,  the  man  with  a  common  cold,  the  child  with 
measles,  the  patient  about  to  undergo  a  serious  surgical  oper¬ 
ation  ?  What,  if  in  thinking  of  tuberculosis  every  physician’s, 
instinct  immediately  sensed  curability  of  infection,  arrest  of 
disease  and  recrudescence  of  clinical  arrest?  What,  if  his  social 
sense  at  once  responded  to  the  fact  that  in  nine  cases  out  of  ten 
tuberculosis  bankrupts,  that  the  disease  leaves  young  widows 
with  young  children,  that  its  victims  spread  infection  for  years 
as  against  the  months  of  the  syphilitic,  that  syphilis  hampers 
while  tuberculosis  disables,  that  cancer  meets  the  man  after  he 
has  arrived,  whereas  tuberculosis  strikes  him  down  as  he  is 
beginning  the  race  ?  What,  if  throughout  the  land  we  had  all 
these  men,  these  foci,  who  have  real  knowledge  and  therefore 
real  interest,  who  have  their  fortuned  patients  and  their  honest 
derelicts,  in  whom  the  rich  confide  and  on  whom  the  poor  de- 
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pend,  who  could  so  well  arouse  Dives  to  come  to  the  aid  of 
Lazarus?  All  this  is  common  knowledge  among  specialists. 
Can  it  not  be  made  available  to  our  students  ? 

It  can.  The  material  to  work  on  is  at  hand  in  every  medical 
school  where  the  student  can  get  a  glimpse  at  the  sick  and  the 
dead,  at  the  autopsy  table  and  the  microscope.  Everywhere 
there  is  the  person  who  harbors  tubercle  yet  is  not  ill  with 
tuberculosis,  the  man  who  runs  the  gamut  of  physical  exami¬ 
nation  before  a  diagnosis  of  tuberculosis  can  be  accepted  or 
ruled  out,  the  consumptive  who  makes  his  own  diagnosis. 
Everywhere  there  is  the  patient  whose  management  you  must 
arrange,  the  man  who  once  had  tuberculosis  but  who  is  now 
well  rid  of  it,  the  “  cure  ”  who  returns,  again  broken  down  and 
discouraged,  in  every  clinic,  no  matter  how  primitive,  you 
will  see  the  face  tighten  and  you  will  listen  to  the  despairing 
tones  as  you  give  your  opinion,  to  the  story  of  the  lost  liveli¬ 
hood,  of  the  dependent  relatives,  of  the  black  economic  outlook. 
Xo  medical  school  can  say  that  it  is  too  poor  to  teach  tubercu¬ 
losis.  It  can  no  more  escape  the  ubiquity  of  the  tubercle 
bacillus  than  can  the  cabin  in  the  city  alley. 

Xow  it  has  been  said  that  even  although  the  facilities  to 
teach  tuberculosis  are  given,  the  medical  student  has  no  inter¬ 
est  in  the  subject  and  cannot  be  interested.  This  I  do  not 
believe,  and  I  cannot  help  thinking  that  the  affirmation  too 
often  shifts  the  burden  of  reproach  from  the  teacher,  where  it 
belongs,  to  the  student.  It  cannot  be  denied  that  the  American 
medical  student  is  awake  to  everything  that  is  interesting  or 
is  presented  in  an  interesting  manner.  Xor  can  it  be  gainsaid 
that  nothing  so  lends  itself  to  lively  and  living  exposition  as 
tuberculosis.  Of  course,  a  good  deal  depends  on  what  we  mean 
bv  tuberculosis.  A  drab,  relentless  routine  of  percussion  of 
pale  and  sickly  patients  and  of  sentence  to  the  same  grind 
of  treatment  will  no  doubt  discourage  many  a  student  and 
leave  him  cold.  But  tuberculosis  as  a  subject  for  study,  as  a 
subject  for  teaching — what  more  can  any  man  want  ?  T ell  me 
anything  that  offers  so  great  and  so  unique  an  opportunity  to 
both  student  and  teacher  as  tuberculosis,  which  ever  since  men 
began  to  live  together  has  entered  so  largely,  so  intimately,  so 
dreadfully  into  their  lives.  Tuberculosis :  a  disease  of  every 
part  of  the  earth,  of  every  historical  era  and  of  every  race ;  a 
disease  of  infancy,  of  adolescence  and  of  old  age  ;  a  disease  that 
exerts  its  effects  on  every  organ  and  tissue  of  the  body,  that 
may  be  isolated  or  may  be  wide-spread  or  may  take  on  almost 
every  conceivable  combination ;  that  may  come  like  the  light¬ 
ning  stroke  or  more  insidiously  than  the  advance  of  age  itself ; 
that  may  kill  in  a  week  or  drag  out  its  career  through  a  normal 
life  span,  a  lazy  career  perhaps,  perhaps  a  checkered  one,  but 
never  a  colorless  one;  a  disease,  too,  whose  active  cause  is 
known  and  is  scarcely  less  interesting  or  less  versatile  than  the 
effects  it  produces— how  wonderful  is  this  trinity  of  bacilli, 
human,  bovine,  avian,  so  like  and  yet  so  unlike ;  how  wonderful 
their  less  combative  cousins,  the  saprophytic  acid-fasts !  And 
if  we  would  go  on  and  enumerate  other  attributes — the  uni¬ 
versality  of  infection,  the  indifference  of  the  germ  to  the  portal 
of  entry  available,  its  armor  against  the  body’s  weapons,  its 
habits  of  hibernation  and  rejuvenescence,  its  triumphs  as  we 


read  the  roll  of  victims — and  there  are  both  quantity  and 
quality  there — and  as  we  proclaim  it  captain  of  the  hosts  of 
crushed  ambition  and  of  death;  when  we  consider  the  imita¬ 
tions  of  almost  every  other  malady  that  it  paints  and  how  it 
leads  us  through  the  realms  of  all  medicine  if  we  would  tag  it; 
when,  in  addition,  we  consider  how  often  and  how  much  it  leans 
on  other -diseases  and  on  the  habits  and  constitution  of  man  to 
exert  its  effects,  then  we  would  ask,  “  What  then  would  a  man 
rather  study,  what  rather  teach  than  tuberculosis  ?  ”  Laennec 
and  Louis  and  Virchow  and  Colmheim  and  Austin  Flint  and 
Trudeau  are  inspiring  enough  and  good  enough  company  for 
any  man. 

In  planning  tuberculosis  teaching  there  will  probably  never 
be  complete  agreement  of  opinion  as  to  the  curriculum  and  the 
personnel  of  the  teaching  staff.  It  is  only  natural  that  the 
dispensary,  the  wards  of  the  general  hospital,  the  laboratory  or 
the  sanatorium,  in  turn,  should  be  emphasized  by  men  whose 
interests  and  activities  lie  in  any  particular  field.  Tubercu¬ 
losis  itself  is  breaking  up  into  a  number  of  specialties,  and  the 
men  who  single-handed  can  present  the  subject  in  an  adequate 
and  well-rounded  manner  are  very  few  indeed.  There  are 
those  who  look  upon  the  diagnosis  of  early  disease  as  the  heart 
of  our  present  problem.  There  are  others  who  believe  syste¬ 
matic  segregation  of  the  open  case  to  be  the  essential  point  of 
attack.  There  are  some  who  declare  frankly  that  there  can  be 
no  solution  until  the  discovery  of  some  therapeutic  agent  that 
will  cure  practically  every  variety  of  case.  There  are  not  a 
few  who  are  convinced  that  at  bottom  the  problem  is  an  extra- 
medical  one,  that  its  roots  are  embedded  and  flourish  in  the 
bed-rock  and  top-soil  of  our  present-day  civilization  which  is 
the  flower  of  ages  of  evolution  and  social  conventions,  and  that 
nothing  less  than  a  .slow,  laborious  and  complete  revolution  or 
development  of  social  habits  and  customs  can  effect  a  radical 
change  in  the  situation.  In  our  dilemma  it  is  likely  that,  as 
always,  Truth  is  many-sided,  and  that  no  one  man  or  group  of 
men  has  a  monopoly  of  wisdom,  and  that  if  we  are  to  impart 
our  available  information  to  our  students  we  must  correlate  in 
a  practical  way  the  abilities  and  efforts  of  a  number  of  men 
working  in  particular  fields. 

This,  you  will  say,  is  nothing  else  than  a  repetition  of  a  gen¬ 
eral  medical  course  applied  to  a  special  subject  and  involves 
more  time  than  can  be  devoted  by  the  medical  undergraduate. 
It  is  indeed  a  wheel  within  a  wheel,  and  for  a  few  minutes  I 
wish  to  detail  how  such  a  plan  is  feasible  and  practical.  And 
understand,  that  since  I  believe  that  tuberculosis  will  play  a 
larger  part  in  a  practitioner’s  professional  life  than  any  other 
disease,  I  do  not  think  that  we  need  be  backward  in  asking 
our  medical  faculties  for  all  the  time  that  they  can  allot  to  the 
subject. 

As  matters  stand  now,  the  student,  even  though  no  formal 
course  in  tuberculosis  is  offered,  really  sees  a  good  deal  of  tuber¬ 
culosis  and  hears  a  good  deal  about  it  during  his  four  years  in 
the  medical  school.  During  his  course  in  pathology  and  in 
every  general  and  special  clinic  he  sees  a  variety  of  tubercu¬ 
lous  conditions  and  hears  their  nature,  their  diagnosis  and 
their  treatment  discussed.  But  as  a  rule  they  are  here  pre- 
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sented  as  incidents,  as  isolated  and  individual  affections,  and 
except  by  the  unusual  man  their  broader  aspects,  their  rela¬ 
tions  and  their  points  of  contact  and  contrast  as  regards  tuber¬ 
culosis  at  various  stages,  locations,  time  of  infection,  imme¬ 
diate  cause  of  disease,  etc.,  are  scarcely  touched  upon.  In  the 
general  and  special  clinic,  tuberculosis  is  taken  up  in  an  inci¬ 
dental  and  not  a  systematic  manner.  It  is  an  occurrence  that 
flashes  across  every  day’s  routine  and  is  very  properly  handled 
as  such.  The  result  is  that  the  student  picks  up  some  very 
valuable  points  of  diagnosis  and,  if  he  is  receptive,  carries  away 
the  accepted  method  of  treatment.  But  his  idea  of  tubercu¬ 
losis  is  not  enlarged  and  he  may  see  hundreds  of  cases  without 
getting  the  first  fundamental  conception  of  the  life  history  of 
the  individual  case  (not  patient)  of  tuberculosis,  the  concep¬ 
tion  that  in  almost  every  instance  clinical  tuberculosis  is  the 
fruition  of  a  seed  implanted  in  the  obscure  past,  nourished, 
blighted  and  again  nourished  by  all  the  vital  incidents  that 
have  entered  into  the  physical  life  of  the  individual. 

It  is  of  the  utmost  importance,  however,  that  the  internist, 
the  surgeon,  the  laryngologist,  the  pediatrician,  the  orthope¬ 
dist,  the  urologist,  continues  to  teach  tuberculosis  as  he  is  doing 
at  present.  But  it  is  very  necessary  that  we  supplement  this 
instruction  by  some  systematic  and  correlated  course  in  tuber¬ 
culosis  :  a  course  that  is  all  tuberculosis,  that  selects  its  mate¬ 
rial  from  the  other  fields  of  medicine  and  weaves  it  all  into  an 
orderly,  consistent  fabric,  the  warp  and  woof  of  which  are 
tuberculosis,  the  technical  threads  of  which  are  refined  and 
polished,  and  the  cloth  ready  to  be  made  into  a  fit  garment 
when  the  occasion  arises. 

Such  a  course  should  aim  to  interpret  and  correlate  syste¬ 
matically  all  that  the  student  has  seen  or  is  likely  to  see  in 
his  contact  with  all  kinds  of  tuberculous  patients.  Besides 
this,  it  must  be  based  on  a  clear  idea  of  what  the  requirements 
of  the  situation  are,  what  is  most  worth  while  to  the  student 
and  what  will  most  contribute  to  the  advancement  of  the  anti¬ 
tuberculosis  movement.  Tt  must  not  spend  itself  in  an  aimless 
recital  of  physical  signs  and  symptoms  and  of  the  management 
of  the  patient.  It  must  have  a  proper  sense  of  proportion  and 
proceed  along  lines  that  take  into  account  the  relative  weight 
and  emphasis  to  be  given  to  the  various  phases  of  what  has 
come  to  be  known  as  the  tuberculosis  problem. 

Fully  aware  that  I  at  once  lay  myself  open  to  contradiction 
and  disagreement,  I  would  enumerate  in  the  order  of  their 
relative  importance  the  things  that  should  be  taught  the 
student,  as  follows:  First,  the  importance  of  not  making  a 
diagnosis  of  tuberculosis;  second,  some  rational  idea  of  what 
to  do  with  the  patient  once  he  has  been  called  tuberculous ; 
third,  the  relapsing  nature  of  the  malady ;  fourth,'  some  con¬ 
ception  of  the  relative  value  of  signs  and  symptoms  in  evalu¬ 
ating  the  individual  case  and  a  firm  and  lasting  impression 
that  no  disease  is  quite  so  notorious  as  tuberculosis  in  dis¬ 
harmony  of  anatomic  change,  physical  signs  and  symptoms ; 
fifth,  the  fact  that  every  tuberculous  patient  must  be  handled 
strictly  as  a  personal  entity  and  his  course  directed  only  after 
full  and  complete  knowledge  of  his  family,  social  and  economic 
conditions;  sixth,  the  technique  of  making  a  diagnosis.  You 


will  at  once  see  that  several  of  these  phases  cannot  be  sharply 
cut  off  one  from  the  other  and  that  they  overlap.  I  assume 
that  the  student  has  had  an  elementary  course  in  general 
pathology  and  that  he  has  had  bred  into  him  the  habit  of  apply¬ 
ing  his  pathological  senses  to  all  clinical  manifestations  that 
he  may  encounter,  although  here  also  I  would  take  up  tuber¬ 
culosis  in  its  special  manifestations.  If  you  will  refer  to  the 
list  that  I  have  just  outlined,  I  believe  that  you  will  agree  that 
in  general  its  arrangement  corresponds  with  the  difficulty  and 
length  of  time  it  took  us  to  acquire  our  own  experience  of 
any  particular  aspect. 

To  put  the  matter  briefly  and  sharply,  our  teaching  problem 
is  to  give  our  students  the  broadest  and  most  practical  view  ot 
tuberculosis  in  the  shortest  possible  time  and  with  the  least 
interference  with  his  other  courses.  He  must  begin  clinical 
acquaintance  with  the  disease  in  his  third  year.  He  should 
receive  instruction  in  it  in  connection  with  all  his  other 
clinical  courses,  for  this  will  constantly  breed  into  him  the 
instinct  of  the  universality  and  the  innumerable  ramifications 
of  tuberculosis.  He  should  in  addition  be  given  the  oppor¬ 
tunity  to  study  tuberculosis  in  a  formal  and  well-formulated 
manner  and  be  taught  by  men  whose  experience  has  shown 
them  what  to  present  and  how  to  present  it.  The  material 
to  work  on  is  everywhere  abundant,  but  in  too  many  places  the 
necessary  organization  and  facilities  are  lacking. 

The  necessary  tools  are  a  tuberculosis  dispensary,  an  ade¬ 
quate  laboratory  (though  it  is  remarkable  how  much  can  be 
accomplished  with  a  thermostat,  a  centrifuge  and  a  modicum 
of  glassware)  and  an  able  and  enthusiastic  teaching  force.  A 
most  helpful  adjuvant  is  a  tuberculosis  ward.  I  do  not,  how¬ 
ever,  consider  the  ward  as  necessary  to  the  undergraduate 
student,  though  it  may  be  very  valuable  to  the  teacher  and 
advanced  student.  The  first  and  main  impression  that  the 
beginning  student  of  tuberculosis  should  get  is  the  right 
impression,  and  to  get  the  right  impression  of  tuberculosis  one 
must  become  familiar  with  it  in  its  environment.  I  would 
therefore  recommend  that  the  student  do  a  certain  amount  of 
out-patient  work ;  in  fact,  I  consider  this  almost  necessary  for 
a  proper  appreciation  of  the  disease.  I  cannot  see  how  the 
undergraduate  will  pick  up  in  the  tuberculosis  ward  anything 
of  prime  importance  that  he  cannot  just  as  well  get  in  the  dis¬ 
pensary  or  in  the  home.  As  a  matter  of  fact,  too  much 
acquaintance  with  ward  patients  at  the  beginning  may  give 
him  the  wrong  impression,  for  here  he  would  work  only  with 
diagnosed  patients ;  and  the  consumptive  lying  in  a  clean  bed  in 
a  bright  room  and  receiving  the  best  of  care  is  not  the  usual 
picture  of  the  disease. 

In  the  dispensary,  of  course,  the  student  will  first  meet  the 
man  who  walks  in  because  he  isn’t  feeling  just  as  he  should. 
He  will  form  his  acquaintance  and  listen  to  his  story  and 
record  it.  He  will  be  taught  the  great  importance  of  a  medical 
and  social  history,  particularly  in  such  a  patient.  He  will 
make  a  physical  examination  of  the  man  and  record  what  he 
has  found.  In  company  with  the  dispensary  physician  and 
teacher  he  will  study  the  case.  He  will  be  intensively  in¬ 
structed  in  the  technique  and  mechanics  of  physical  diagnosis. 
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He  will  take  the  patient's  sputum  and  other  specimens  to  the 
laboratory  and  examine  these  himself.  He  will  look  into  the 
patient’s  home  life  and  occupation  or  will  have  it  reported  to 
him  by  the  dispensary  nurse.  He  will  discuss  the  patient’s 
management  with  the  dispensary  physician,  and  here  we  shall 
leave  the  individual  student  for  a  while. 

To  get  the  best  results,  results  that  are  best  for  the  student, 
teacher  and  patient,  only  a  few  students,  three  or  four,  should 
work  in  the  ordinary  dispensary  at  a  time.  But  matters  should 
be  so  arranged  that  every  student  spends  at  least  32  hours, 
that  is,  two  hours  a  day  twice  a  week  for  eight  weeks,  in  the 
dispensary.  In  this  time-  he  can  fall  in  with  a  good  variety  of 
patients  and  can  acquire  some  slight  facility  in  percussion  and 
auscultation  of  the  chest.  He  should  at  least  have  acquired 
some  sense  of  his  own  limitations.  And  this  leads  me  to  the 
matter  of  diagnosis  in  general  and  of  early  diagnosis  in  par¬ 
ticular. 

I  won't  say  that  the  majority,  but  I  will  say  that  many  cases 
of  pulmonary  tuberculosis  need  no  physical  examination  for 
diagnosis.  As  a  rule,  the  patient’s  associates  at  home  can  diag¬ 
nose  what  we  call  consumption.  In  a  great  many  other  cases  j 
sputum  examination  (and  it  is  not  practised  enough  or  often 
until  days,  and  perhaps  weeks,  have  been  spent  in  elaborate 
chest  examinations)  will  proclaim  the  condition.  But  it  is  re¬ 
markable  how  much  scolding  we  physicians  have  had  from 
extremists  of  the  early  diagnosis  school.  We  would  almost 
gather  from  some  brochures  that,  if  he  had  been  alert  enough 
and  keen  enough  and  not  too  ignorant,  every  physician  might 
have  saved  every  consumptive’s  life  had  he  picked  up  the  dis¬ 
ease  at  its  first  flicker.  I  realize  that  the  purpose  of  these 
propagandists  is  most  worthy,  though  I  do  not  believe  that 
early  diagnosis  deserves  the  importance  in  the  tuberculosis 
firmament  that  some  would  give  it.  Trying  my  best  to  know 
and  understand  conditions  that  exist,  I  consider  it  only  a 
minor  arm  of  the  service  in  our  battle.  All  this  when  I  realize 
that  in  so  many  instances  patients  with  insidious  tuberculosis 
first  consult  the  physician  only  after  the  malady  is  well 
expressed  and  that  in  so  many  others  the  disease  begins 
abruptly  and  acutely  in  a  way  that  cannot  be  considered 
incipient  in  point  of  extent  of  lesion  and  symptoms. 

Now  just  because  of  this  warped  and  narrow  vision  of  tuber¬ 
culosis  it  has  come  about  that  in  his  course  the  student  only 
too  often  has  got  the  idea  that  the  detection  of  the  ultimate 
rale  is  about  all  there  is  to  tuberculosis,  and  he  promptly  pro¬ 
ceeds  to  polish  off  his  technique  so  that  he  can  compete  in  the 
game.  He  has  also  heard  of  milk  and  eggs,  and  equipped  with 
the  knowledge  that  persistent,  localized  rales  after  coughing 
so  often  mean  tuberculosis,  and  with  a  hazy  belief  in  the 
potency  of  milk  and  eggs,  and  profoundly  ignorant  that  there 
are  things  like  symptoms  and  medical  history  and  individual 
habits  to  be  considered,  he  goes  out  to  snare  his  tuberculous 
patient.  This  is  the  situation  that  I  protest  and  T  do  it  with 
the  fullest  respect  for  early  diagnosis  in  its  place  and  believe 
absolutely  that  training  and  proficiency  in  physical  examina¬ 
tion  is  the  very  corner-stone  of  medical  diagnosis.  But  I  some¬ 
times  wonder  whether  all  the  tragedies  resulting  from  failure 


to  diagnose  early  have  not  been  more  than  atoned  for  by  the 
tragedies  of  a  false  diagnosis  of  tuberculosis.  Therefore,  the 
first  deep  tract  that  I  would  lay  down  in  the  student’s  brain  is 
one  that  ever  warns  him  never  to  make  a  diagnosis  of  pul¬ 
monary  tuberculosis  unless  he  can  prove  it.  He  may  have  his 
opinion  and  he  may  have  his  patient  undergo  what  is  sub¬ 
stantially  treatment  for  tuberculosis,  but  he  should  not  voice 
a  flat  opinion  to  the  patient  nor  should  he  send  him  to  a 
tuberculosis  resort. 

All  this  analysis  of  history  and  signs  and  symptoms  can  be 
taken  up  in  the  dispensary  with  the  student,  who  should  not 
leave  the  medical  school  without  acquiring  a  sense  of  propor¬ 
tion  that  is  well  balanced  and  which  he  can  put  into  practice. 
It  is  in  the  dispensary  that  the  student  must  get  method  and 
data  and  some  point  of  view.  But  in  addition  to  this  he  must 
have  his  point  of  view  clarified,  broadened  and  well  grounded. 

This  enlargement  and  strengthening  of  vision  is  to  be  done 
by  clinics  and  by  lectures.  In  eight  or  nine  clinics  and  ten  or  a 
dozen  lectures  a  great  deal  can  be  accomplished.  The  clinics 
should  be  well  ordered  and  proceed  from  one  to  the  oilier  in  a 
developmental  manner.  Not  too  much  emphasis  should  be 
paid  to  the  eliciting  of  signs,  as  these  can  be  best  worked  over 
in  the  dispensary.  But  an  effort  should  be  made  to  present  as 
many  people  as  possible  to  the  student  and  in  an  interesting 
manner  to  recite  the  past  and  present  history  of  these  people. 
Beginning  with  a  display  of  children  whose  skins  do  not  react 
to  tuberculin,  we  can  then  show  some  that  do  but  who  have 
never  had  clinical  tuberculosis.  We  can  then  go  on  to  those 
who  are  now  in  the  best  of  health  but  who  have  a  history  of  one 
or  more  attacks  behind  them.  We  can  exhibit  children  who  are 
for  the  time  being  ill  with  tuberculosis.  We  can  meanwhile 
take  the  opportunity  to  discuss  contact,  methods  of  infection, 
latency,  types  of  disease,  and  in  general  contrast  the  situation 
in  the  child  with  that  in  the  adult. 

Our  next  clinics  would  take  up  the  adult.  Pulmonary  dis¬ 
ease  is  now  the  type.  We  may  present  healthy  men  who  have 
put  severe  disease  behind  them.  We  show  acute  tuberculosis 
and  chronic  tuberculosis  and  the  combination  of  these.  We 
show  the  disease  that  began  with  haemoptysis,  that  with  onset 
with  cough  and  expectoration  or*with  pain  or  with  transient, 
daily  lassitude.  We  discuss  the  significance  of  symptoms,  the 
technique  of  laboratory  diagnosis,  the  balancing  of  history  and 
signs  and  symptoms,  the  amelioration  of  symptoms,  the  relapse 
after  arrest,  the  method  of  treatment  and  the  ultimate  prog¬ 
nosis.  All  these  nine  clinics  should  be  so  arranged  that, 
beginning  at  the  first  clinic  with  infection  without  clinical 
disease  in  the  child,  we  proceed  step  by  step  to  a  demonstration 
of  prognosis  in  the  adult  and  prophylaxis  in  the  last  clinic. 
And  throughout  all  of  them  an  effort  should  be  made  to  bring 
into  harmony  what  the  student  has  seen  in  the  other  services 
of  the  hospital  and  to  give  each  manifestation  its  proper  place. 

The  student  is  now  ready  to  take  up  tuberculosis  in  its 
broadest  aspects.  Following  the  clinics  he  should  be  given  a 
course  of  about  a  dozen  lectures  that  would  deal  with  such 
matters  as  the  pathology  of  tuberculosis,  the  place  of  the  dis¬ 
ease  in  the  history  of  medicine,  the  history  and  attributes  of 
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the  tubercle  bacillus,  the  factors  that  influence  infection,  the 
development  and  effects  of  infection,  the  conversion  of  infec¬ 
tion  into  disease,  the  spread  and  arrest  of  disease,  the  nature 
and  effects  of  tuberculin,  hypersensitiveness  and  immunity, 
therapy,  prognosis,  prophylaxis  and  the  social  side  of  tubercu¬ 
losis.  The  aim  of  such  lectures  should  be  not  so  much  to  stress 
the  obvious  as  to  guide  and  arouse  the  student  and  to  prepare 
him  to  handle  his  future  acquaintance  with  tuberculosis  in  a 
rational  and  logical  manner. 

Now  all  of  this  dispensary,  clinic  and  lecture  instruction 
can  be  given  during  the  third-  year  with  a  maximum  of  about 
50  hours  of  attendance.  The  dispensary  work  is  mainly  to 
develop  method ;  the  clinics  and  lectures  are  largely  orienting 
and  interpretative.  The  student  goes  to  his  work  in  the  other 
services  of  the  medical  school  immeasurably  better  prepared  to 
appreciate  all  the  cases  of  tuberculous  disease,  that  he  may 
encounter.  Additional  instruction  that  might  be  arranged 
would  be  joint  clinics  held  by  the  teacher  of  tuberculosis  and 
the  pediatrician,  the  orthopedist,  the  laryngologist,  the 
ophthalmologist,  the  roentgenologist  or  the  surgeon.  That 
such  a  course  in  tuberculosis  is  not  an  unattainable  ideal  is 
evidenced  by  the  fact  that  it  is  to-day  being  carried  out  in 
most  of  its  details  in  one  of  our  medical  schools. 

Besides  the  required  work  that  has  been  outlined  above,  other 
opportunities  should  be  offered  those  students  who  have  the 
time  and  inclination  to  make  use  of  them.  In  the  laboratory 
there  should  always  be  a  few  desks  available  where  the  selected 
fourth-year  student  can  begin  the  study  of  the  special  bacte¬ 
riology,  serology  and  clinical  microscopy  of  tuberculosis  and 
can  take  up  the  simpler  methods  of  animal  experimentation. 
Such  elective  courses  are,  however,  hardly  worth  while  unless 
the  student’s  course  is  so  arranged  that  he  can  devote  three 
or  four  consecutive  hours  a  day  two  or  three  times  a  week 
over  a  period  of  one-third  of  the  scholastic  year.  Unless  the 
laboratory  facilities  are  very  unusual,  not  more  than  two  or 
three  students  a  year  should  be  allowed  to  elect  such  work. 

The  out-patient  work  of  the  dispensary  is  capable  of  great 
development  and  should  be  utilized  to  better  advantage.  It  is 
of  the  utmost  importance  that  we  devise  some  method  whereby 
the  student  can  get  a  consecutive  view  of  the  progress  of  a  case 
of  tuberculosis.  In  no  other  way  will  he  have  quite  so  good  an 
opportunity  to  become  familiar  with  and  gain  an  appreciation 
of  the  ups  and  downs  of  the  average  patient.  If  he  can  follow 
intimately  one  or  several  cases  over  a  period  of  months  or  a 
year  or  two,  he  will  gain  a  valuable  and  lasting  impression  of 
the  pendulum-like  progress  and  decline  of  the  ordinary  tuber¬ 
culous  patient,  and  under  proper  guidance  may  learn  lessons 
that  otherwise  might  take  him  years  to  acquire  in  practice. 
We  have,  therefore,  called  for  volunteers  from  our  third-year 
students,  who  for  the  remainder  of  their  medical  course  pledge 
themselves  to  visit  dispensary  and  discharged  sanatorium 
patients.  We  plan  to  have  them  undertake  toward  these 
patients  the  shadow  or  even  the  reality  of  the  family  physician. 
They  will  be  under  the  supervision  and  guidance  of  the  dis¬ 
pensary  physicians  and  the  visiting  nurse.  We  aim  to  empha¬ 
size  the  human  relation  between  attendant  and  patient.  We 


put  the  matter  to  the  patient  frankly;  we  want  to  help  him, 
we  are  not  planning  to  do  any  detective  work;  we  want  to  pre¬ 
vent  relapse,  we  are  trying  to  give  him  a  better  chance  of  ulti¬ 
mate  and  lasting  recovery  from  his  disease;  we  want  him  to 
make  a  friend  and  a  confidant  of  our  student.  The  student 
on  his  side  now  has  a  rare  opportunity  to  learn  a  great  deal 
about  real  tuberculosis  and,  as  he  frequents  the  home  of  the 
dispensary  patient,  he  also  begins  to  learn  something  about  the 
ultimate  problem  of  the  conquest  of  tuberculosis,  something 
that  makes  a  lasting  impression  and  which  will  give  him  no 
small  impetus  when  he  begins  his  medical  practice.  We  for 
our  part  can  keep  better  track  of  some  of  our  dispensary 
patients  and  can  do  a  good  deal  of  social  service  work  at  a 
minimum  of  expense.  Although  the  details  of  this  plan  have 
not  been  worked  out,  I  am  confident  that  it  is  workable  and 
that  it  is  capable  of  great  development.  I  am  also  sure  that 
there  will  be  no  dearth  of  volunteers  from  the  student  body. 

In  the  dispensary  work  the  effort  should  be  made  to  give  the 
student  as  intensive  a  training  in  physical  diagnosis  as  the  time 
and  the  facilities  allow.  But  it  is  obvious  that  even  under  the 
best  conditions  the  student  cannot  become  a  finished  examiner 
with  32  hours  of  work.  As  in  everything  else,  the  only  way 
to  learn  physical  examination  is  to  practise  it,  and  it  is  highly 
desirable  that  some  arrangement  be  made  whereby  the  student 
who  desires  to  go  further  into  tuberculosis  will  have  the  chance 
to  work  among  large  numbers  of  patients.  In  this  connection 
a  ward  in  a  hospital  would  be  valuable,  for  here  several 
advanced  undergraduates  might  always  have  the  opportunity 
to  perfect  themselves  in  physical  diagnosis.  But  it  seems  to 
me  that  a  better  plan  would  be  to  enlist  the  cooperation  of  the 
tuberculosis  sanatoria. 

It  has  been  frequently  stated  that  the  medical  staffs  of  our 
sanatoria  are  undermanned,  and  that  it  is  difficult*  to  interest 
in  this  work  men  who  have  not  had  tuberculosis  themselves. 
Why  would  it  not  be  a  good  plan  for  the  sanatoria  to  use  our 
third  and  fourth  year  students  as  clinical  clerks  or  internes 
during  the  summer  vacations  ?  For  three  or  four  months  the 
student  would  be  assisting  in  the  institutional  work.  He  would 
make  frequent  examinations  of  a  great  many  patients  of 
various  types.  He  could  do  part  of  the  clinical  laboratory 
work  and  sometimes  carry  on  a  small  piece  of  original  research. 
He  would  relieve  the  permanent  resident  staff  of  a  great  deal 
of  routine  work  and  thus  give  the  residents  more  time  for  study 
and  investigation.  He  would  himself  be  gradually  absorbing 
a  point  of  view  of  tuberculosis  that  he  could  get  in  no  other  way 
and  learn  much  about  the  systematic  and  disciplinary  treat¬ 
ment  of  the  tuberculous.  At  the  same  time  the  ambitious 
student,  worn  perhaps  after  a  year’s  hard  work  in  the  medical 
school,  would  be  supplementing  his  course  in  surroundings 
that  would  be  attractive  and  would  physically  benefit  him  more 
than  the  same  length  of  time  spent  in  the  hot  and  dusty  city. 
The  sanatorium  is  bound  to  get  a  good  deal  from  the  student, 
but  it  must  also  give  something  in  return.  It  should  provide 
full  maintenance  for  the  student.  It  must  not  make  an  orderly 
out  of  him,  nor  simply  fill  his  day’s  routine  with  mere  drudgery 
that  the  residents  are  glad  to  be  rid  of.  As  a  rule,  the  student 
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will  come  ready  to  work  and  very  anxious  to  learn.  The  sana¬ 
torium  must  take  enough  personal  interest  in  him  to  see  to  it 
that  he  is  taught.  This  plan  is  already  being  tried  by  Dr.  D.  A. 
Stewart  of  Manitoba,  and  I  believe  it  capable  of  great  develop¬ 
ment.  To  be  most  effective  it  should  be  used  as  advanced 
training,  that  is,  for  those  students  who  have  already  had 
some  clinical  experience  and  formal  instruction  in  tuberculosis. 
It  should  be  for  the  man  who  elects  it,  the  man  who  shows  a 
voluntary  interest  in  the  subject. 

This  sketch  of  a  course  of  instruction  in  tuberculosis  has 
been  evolved  with  but  one  idea  in  view.  It  aims  to  be  practical, 
to  make  use  of  conditions  such  as  exist  at  most  medical  centers. 
If  any  particular  clinic  is  blessed  with  an  ideal  equipment  and 
facilities,  then  that  is  another  matter  and  we. would  outline 
what  might  perhaps  be  an  ideal  course.  But  I  think  that  it  is 
a  great  mistake  to  wait  for  the  arrival  of  big  things  before 
attempting  to  do  anything  and  in  an  organized  and  syste¬ 


matic  manner  to  make  use  of  what  is  at  hand.  The  use  of  dis¬ 
pensary  patients,  a  small  clinical  laboratory,  cooperation  with 
other  services  and  with  tuberculosis  sanatoria,  and  ambitious 
and  interested  teachers  are  I  believe  attainable  anywhere,  and 
we  of  the  National  Association  should  make  it  our  business  to 
convince  our  general  medical  faculties  of  this  fact. 

We  too  must  use  our  best  efforts  to  arouse  those  whose  special 
interests  lie  in  other  fields  of  medicine  to  the  importance  of 
the  study  of  tuberculosis.  We  must  show  them  that  we  believe 
that  tuberculosis  is  vastly  more  than  a  particular  affection  of 
the  lungs.  We  must  do  our  work  so  that  no  orthopedist,  no 
pediatrician,  no  urologist  can  afford  to  neglect  it.  We  can 
learn  much  from  them  if  we  indicate  to  them  research  prob¬ 
lems  in  their  particular  branches  on  which  they  can  profitably 
work.  But  we  should  go  about  this,  interested  not  too  obtru¬ 
sively  in  the  National  Association  as  such,  but  with  our  energies 
whole  heartedly  given  to  tuberculosis. 


THE  MINERAL  METABOLISM  OF  EXPERIMENTAL  SCURVY 

OF  THE  MONKEY. 

By  C.  P.  Howard,  M.  D.,  and  T.  Ingvaldsen,  M.  So., 

State  University  of 


In  1912  one  of  us  published  with  L.  Baumann  1  the  mineral 
metabolism  of  a  case  of  scurvy  in  an  adult  male.  No  further 
human  cases  having  appeared  in  our  clinic  we  next  turned  our 
attention  to  the  study  of  experimental  scurvy  in  the  guinea- 
pig.2  Realizing  that  the  higher  anthropoid  apes  and  monkeys 
were  more  suitable  to  our  purposes,  we  have  spent  the  last 
year  or  two  in  studying  the  mineral  metabolism  of  the  monkey 
(Macacus  rhesus).  Strange  as  it  may  seem  the  earliest  use 
of  the  monkey  for  this  purpose  was  in  1900,  when  Jackson 
and  Harley  s  fed  one  group  with  rice,  corn  and  small  amounts 
of  fresh  meat  without  the  appearance  of  scurvy;  a  second 
group  was  fed  with  similar  amounts  of  putrid  meat  without 
vegetables  and  a  third  group  with  similar  putrid  meat  and 
vegetables.  In  both  the  second  and  third  groups  scorbutic 
symptoms  were  found.  The  authors  concluded  from  this  that 
the  putrid  state  of  the  meat  and  not  the  insufficient  quantity 
of  the  food  was  responsible  for  scurvy. 

Twelve  years  later  Carl  Hart  reported  in  a  series  of 
papers 4’  *  "• 1  and  finally  in  monograph  form 8  anatomical 
studies  of  scurvy  produced  in  monkeys.  In  five  young- 
monkeys  fed  on  condensed  milk  and  water  for  periods  varying 
from  two  to  four  months  there  appeared  a  haemorrhagic  con¬ 
dition  of  the  gums,  loosening  of  the  molar  teeth,  exophthalmos 
from  intra-orbital  haemorrhages,  oedema  of  the  eyelids,  sub¬ 
periosteal  haemorrhages  of  the  skull,  a  bloody  diarrhoea,  swell¬ 
ing  of  the  epiphyses  of  the  long  bones  and  fractures  of  both 
humerus  and  femur.  In  addition,  the  radiograms  showed  the 
white  line  described  by  Fraenkel.  In  from  one  to  two  months 
from  the  onset  of  the  symptoms  death  occurred  associated  with 
loss  of  weight,  apathy  and  extreme  sensitiveness  to  handling 
resulting  in  the  “  jumping-jack  ”  phenomenon  described 
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by  Heubner  in  the  child.  At  autopsy  Hart  noted  (1) 
haemorrhages  into  the  soft  tissues  and  beneath  the  periosteum 
and  into  the  marrow  of  all  the  bones,  (2)  degeneration  of  the 
marrow  of  the  subchondral-diaphyseal  border  and  (3)  rarefi- 
cation  of  the  entire  bone  substance  and  abolition  of  the  endo¬ 
chondral  new  bone  formation.  This  resulted  in  the  produc¬ 
tion  of  the  “  Geriistmark  ”  or  the  “  framework  marrow  ”  of 
Schodel  and  Nauwerck,  namely,  a  marrow  consisting  of 
mucoid  or  fibrous  tissue,  poor  in  blood-vessels.  There  was  a 
persistence  of  the  calcium  at  the  endochondral  ossification 
zone.  Lastly  there  appeared  an  area  of  debris — the  “  Truem- 
merfeld  Zone  ”  of  Fraenkel,  which  is  responsible  for  the  white 
line  in  the  skiagram.  One  monkey,  however,  showed  signs  of 
typical  rickets  which  Hart  explains  by  suggesting  a  common 
cause  for  both  rickets  and  scurvy,  some  individual  predisposi¬ 
tion  determining  which  disease  will  develop.  Four  of  the 
10  monkeys  developed  neither  scurvy  nor  rickets.  One  will 
readily  recognize  in  this  description  the  characteristic  symp¬ 
toms  and  post-mortem  changes  seen  in  the  adult  and  in  the 
infantile  scurvy  of  man. 

Hart’s  work  wras  confirmed  in  this  country  in  1913  by 
F.  R.  Talbot,  W.  J.  Dodd  and  H.  0.  Peterson."  One  monkey 
i  showed  typical  clinical  signs  and  a  positive  radiogram,  but  at 
autopsy  the  bones  did  not  show  any  scurvy  or  rickets.  Yet 
there  can  be  no  doubt  that  this  animal  was  suffering  from 
scurvy,  since  at  autopsy  there  were  other  evidences  of  the 
disease. 

In  none  of  these  publications  was  the  metabolism  studied. 
Inasmuch  as  the  metabolism  of  the  monkey  approaches 
somewhat  closely  that  of  man  we  decided  to  repeat  these 
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Our  first  animal  was  used  to  make  certain  that  we  could 
reproduce  the  disease  in  our  laboratory. 

Experiment  I.- — A  female  Macacus  rhesus,  6  pounds  5  ounces  in 
weight,  was  placed  on  September  25,  1913,  in  an  Abderhalden 
metabolism  cage  and  kept  in  a  bright,  sunny,  well-ventilated  labo¬ 
ratory.  The  animal  was  in  the  best  of  health  and  spirits.  It  was 
placed  on  a  general  diet  of  bananas,  peanuts  and  milk.  The  meals 
were  given  at  regular  intervals  by  the  same  laboratory  attendant. 
On  November  1,  1913,  after  five  weeks  had  elapsed,  in  which  to 
enable  it  to  become  accustomed  to  its  surroundings  and  during 
which  time  it  had  maintained  its  weight  (6  pounds  3  ounces),  it 
was  placed  on  a  quantity  of  a  dried  milk  preparation  (The  Merrell- 
Soule  Skimmed  Milk  Powder,  Syracuse,  N.  Y.),  sufficient  for  its 
caloric  needs.  She  lost  progressively  in  weight  until  by  February 
12,  1914,  she  had  lost  1  pound  7  ounces;  on  that  date  it  was  noted 
that  she  looked  ill,  had  a  poor  appetite  and  was  listless,  sitting 
quietly  in  the  corner  of  the  cage;  there  was  evident  disability  of 
the  left  arm  and  left  leg,  the  former  she  nursed  and  the  latter  she 
dragged;  there  was  distinct  desquamation  of  the  face  and  trunk, 
but  there  was  no  evident  affection  of  the  gums  and  no  external 
haemorrhages.  In  spite  of  the  continuation  of  the  dried  milk  food 
the  monkey  gradually  regained  weight  and  the  other  symptoms 
subsided. 

She  was  therefore  placed  on  condensed  milk  (The  Ferndale 
Evaporated  Milk)  on  April  17,  1914,  at  which  time  she  weighed 

5  pounds.  On  May  4,  1914,  there  appeared  ecchymoses  around  the 
orbits  and  in  the  floor  of  the  mouth,  and  swelling  and  blueness  of 
the  gums  became  evident.  It  was  again  noticed  that  she  was  con¬ 
stantly  nursing  her  left  arm  and  wrist  and  that  she  was  more 
emaciated  (4  pounds  10  ounces).  There  was  some  looseness  of 
the  bowels,  but  no  melaena  or  hsematuria.  A  skiagram  on  May  8 
was  negative.  On  June  8,  1914,  one  of  the  lower  central  incisor 
teeth  fell  out  and  the  ecchymoses  of  the  eyelids  were  more  evident; 
slight  conjunctival  haemorrhages  too  were  seen;  she  then  weighed 
4  pounds  6  ounces.  She  became  more  and  more  inactive  and  could 
not  be  handled  without  evincing  pain.  On  July  7,  1914,  blood 
appeared  in  the  stools.  On  July  9,  1914,  she  was  chloroformed  and 
skiagrams  were  taken  which  revealed  the  typical  white  line  at  the 
epiphyses  of  the  wrist-joints  with  separation  of  the  epiphyses  at 
the  lower  end  of  both  femora.  Her  weight  was  now  3  pounds 

6  ounces  or  a  loss  of  46.6%  of  the  body  weight. 

The  autopsy  by  Dr.  C.  E.  Royce  *  on  July  9,  1914,  revealed 
crepitation  of  the  right  wrist-joint.  The  lower  left  central  incisor 
was  missing  and  all  the  central  and  lateral  incisor  teeth  were  loose 
and  readily  extracted.  The  gums  were  bluish  red  but  not  appre¬ 
ciably  swollen.  The  large  intestine  showed  numerous  areas  of 
haemorrhage  and  ulceration.  The  other  abdominal  and  thoracic 
viscera  were  normal.  The  sternum  and  costo-chondral  joints  were 
normal.  The  epiphyseal  regions  at  both  wrists  and  elbow-joints 
showed  marked  softening  and  subperiosteal  haemorrhage,  while 
several  of  the  synovial  cavities  were  filled  with  a  bloody  fluid. 
The  lower  extremities  were  less  affected. 

Microscopically. — The  characteristic  changes  were  found  in  the 
bones,  namely,  haemorrhage  into  the  marrow  which  frequently  was 
of  the  “  Geriistmark  ”  type,  changes  in  the  calcifying  zone  and  an 
absence  of  cells  in  the  intertrabecular  spaces  of  the  epiphyses 
which  were  often  filled  with  red  blood  cells,  and  spindle  cells. 
The  sections  from  the  viscera  were  normal  with  the  exception  of 
those  from  the  large  intestine,  which  showed  amcebas  in  the  deeper 
portion  of  the  mucosa  and  those  from  the  liver  and  kidneys  which 
presented  a  granular  degeneration. 


*  We  wish  to  express  our  thanks  to  Dr.  C.  E.  Royce,  pathologist 
to  the  University  Hospital,  for  his  interest  and  valuable  assistance 
in  the  gross  and  microscopic  study  of  our  animals. 


Anatomical  Diagnosis. — Scurvy,  with  haemorrhage  and  soften¬ 
ing  of  the  bones  of  the  shoulder  and  pelvic  girdle  (except  the 
clavicles)  and  extremities  and  the  upper  and  lower  alveolar  pro¬ 
cesses;  granular  degeneration  of  the  liver  and  kidneys;  amoebic 
colitis. 

Having  successfully  reproduced  in  every  respect  the  classi¬ 
cal  picture  of  scurvy  in  its  clinical  and  pathological  aspects 
we  next  turned  to  the  study  of  the  metabolism.  As  there  were 
no  data  in  the  literature  on  the  mineral  metabolism  of  the 
normal  monkey  Baumann  and  Oviatt  studied  this  in  our 
second  animal  and  published  their  results  in  a  separate  paper.10 
This  second  monkey  was  now  submitted  to  the  same  conditions 
as  the  first  and  ran  a  similar  course  clinically  and  at  autopsy 
showed  the  same  changes. 

Experiment  II.- — Macacus  rhesus  (male).  This  monkey  was 
kept  in  the  Abderhalden  metabolism  cage  in  the  same  laboratory 
from  September  25,  1913,  when  it  weighed  5  pounds  13%  ounces  to 
January  21,  1915,  when  it  weighed  6  pounds  3  ounces.  It  was  then 
placed  on  a  weighed  diet  of  bananas  and  milk  and  the  normal 
metabolism  studied.  On  January  28,  1915,  it  was  placed  on  a 
restricted  condensed  milk  diet.  It  gradually  developed  loss  of 
weight,  loss  of  strength,  bodily  inactivity,  alopecia,  gingivitis, 
bloody  diarrhoea  and  the  other  symptoms  noted  in  the  former 
experiment.  On  June  4,  1915,  it  was  chloroformed,  weighed  and 
skiagraphed.  The  weight  was  now  4  pounds  8  ounces,  a  loss  of 
27.2%  of  the  body  weight.  The  skiagrams  showed  very  definite 
white  lines  at  the  lower  epiphyses  of  the  tibiae  and  radii,  thinning 
of  the  bony  tissue  at  the  lower  end  of  the  humeri  and  femora  with 
an  increase  in  the  density  of  the  corticalis  of  all  the  long  bones. 
(See  Plates  I  and  II.) 

At  the  autopsy  by  Dr.  C.  E.  Royce  on  June  4,  1915,  there  were 
noted  alopecia  over  the  thorax,  swelling  and  haemorrhages  of  the 
gums,  and  looseness  of  the  incisor  teeth.  The  lower  ends  of  the 
radii  and  ulnae  were  swollen  and  crepitated  on  pronation  and 
supination.  The  thoracic  and  abdominal  organs  were  negative 
except  for  an  intussusception  of  the  sigmoid  and  pallor  and  flabbi¬ 
ness  of  the  heart  muscle. 

The  fourth  and  fifth  costo-chondral  articulation  on  the  right  and 
the  fifth  and  sixth  on  the  left  appeared  redder  than  the  others. 
The  long  bones  of  the  four  extremities  showed  even  more  marked 
changes  than  in  the  first  experiment,  brittleness  being  a  marked 
feature,  as  well  as  separation  of  the  epiphyses;  subperiosteal  and 
intra-articular  haemorrhages  were  frequent.  The  rami  of  the  lower 
jaw  showed  marked  superiosteal  haemorrhages  and  fragility.  The 
scapulae  and  pelvic  bones  were  also  affected. 

Microscopically. — The  picture  was  similar  to  that  in  the  former 
experiment,  only  that  the  lesions  were  more  marked,  particularly 
in  the  bone-marrow  which  was  everywhere  replaced  by  a  homo¬ 
geneous  material. 

Anatomical  Diagnosis. — Scurvy  with  haemorrhage  and  softening 
of  the  bones  of  the  girdles  (except  the  clavicles)  and  the  four 
extremities,  as  well  as  the  upper  and  lower  alveolar  processes, 
granular  degeneration  of  the  liver  and  kidneys;  intussusception  of 
the  sigmoid  with  suppuration  and  necrosis. 

The  methods  of  feeding  and  of  collection  of  the  urine  and 
feces  have  already  been  described.10  We  waited  until  the 
disease-picture  was  characteristic  for  scurvy  before  investi¬ 
gating  the  nitrogen  and  mineral  metabolism.  Three  periods 
were  studied,  each  period  consisting  of  two  consecutive  days, 
except  the  third,  when  owing  to  the  occurrence  of  diarrhoea  or 
melaena  two  consecutive  days  feces  could  not  be  obtained. 
The  third  period  therefore  represents  the  urine  and  feces  of 
two  days  nine  days  apart. 
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The  methods  of  analysis  were  the  same  as  those  described 
before10  except  that  the  total  sulphur  and  sulphur  partition 
were  estimated  according  to  Drummond’s  11  modification  of  the 
benzidine  precipitation  method  of  Raschig. 

The  nitrogen  loss  that  occurred  coincides  with  our  findings 
in  the  guinea-pig.  This  and  the  high  urea  content  of  the 
blood  found  by  Lewis  and  Karr12  in  scorbutic  guinea-pigs 

TABLE  I. 


Chlorine. — There  is  a  tendency  to  chlorine  retention,  espe¬ 
cially  in  the  last  period,  when  more  than  half  of  the  ingested 
chlorine  was  retained. 

The  phosphorus  metabolism  was  unusual  throughout.  The 
marked  retention  during  the  first  two  periods,  followed  by  the 
relative  high  excretion  in  the  urine  during  the  third  period, 
is  difficult  to  explain. 


May,  1915. 

Volume 
of  urine 
in  c.  c. 

Weight 
of  dry  feces 
in  gm. 

Total  nitrogen. 

1  Ammonia  ^ 
(nitrogen  of 
the  urine. 

Intake. 

Output. 

Balance. 

Intake. 

Urine. 

Feces. 

5  and  6 . . . 

361 

4.29 

3.2060 

3.0671 

0.2566 

0.1177— 

0.0809 

0.1695 

10  and  11 .  .  . 

385 

8.74 

3.2060 

3 . 4500 

0 . 5227 

0.7667— 

0.1721 

0.1695 

15  and  24. .  . 

242 

9.36 

3.2060 

3.2586 

0 . 5598 

0.6124— 

0.1606 

0.1695 

Daily  av’ge. 

164.3 

3.73 

1.6030 

1 . 6293 

0.2232 

0.3405— 

0.0080 

0 . 0848 

Sulphur. 


Normal.  . 


May,  1915. 


Chlorine. 


Intake. 


Output. 


Balance. 


Intake. 


Urine. 


5  and  6. 
10  and  1 1 . 
15  and  24. 


0 . 6894 
0.6894 
0 . 6894 


I  ^ 

Daily  average . ;  0.344* 


0.5146 
0 . 5929 
0.3089 
0.2361 


Feces. 


0 . 0005 
0.0011 
0.0011 
0.0004 


0.1743+ 

0.0954+ 

0.3794+ 

0.1082+ 


0.5686 
0 . 5686 
0.5686 
0.2843 


Phosphorous. 

Output. 


Urine. 


Feces. 


0.0187 

0.0229 

0.1147 

0.0260 


0.2188 
0 . 4458 
0.4774 
0.1903 


Calcium. 


Output. 

Balance. 

Inorganic. 

Etherial. 

Neutral. 

Feces. 

0.0858  i 

0.0340 

0.0251 

0.0189 

0.0057  + 

0.0868  | 

0.0346 

0.0305 

0.0383 

0.0207— 

0.0909 

0.0285 

0 . 0325 

0.0410 

0.0234— 

0.0439 

0.0162 

0.0147 

0.0163 

0.0064— 

58.6% 

21.6% 

19.6% 

of  T.  S. 

60.9% 

1.6.9% 

22.2% 

of  T.  S. 

Sodium. 

Balance. 

Intake. 

Output. 

Balance. 

Urine. 

Feces. 

0.3311  + 

0.2704 

0. 1855 

0.0126 

0.0723+ 

0.0999+ 

0.2704 

0.2227 

0.0258 

0.0219+ 

0 . 0235— 

0.2704 

0.0872 

0.0276 

0.1556+ 

0.0680+ 

0.1352 

0.0825 

0.0110 

0.0417  + 

Magnesium. 

May,  1915. 


5  and  6 . 

10  and  11 . 

15  and  24 . 

Daily  average 


Intake. 

Output. 

Balance. 

Intake. 

Output. 

Balance. 

Intake. 

Output. 

Balance. 

Urine. 

Feces. 

Urine. 

Feces. 

Urine. 

Feces. 

0.8981 

0.7279 

0.0528 

0.1174+ 

0.7318 

0.1307 

0 . 247 5 

0.3536  + 

0.0699 

0.0196  | 

0.0247 

0.0256  + 

0  8981 

0.7933  1 

0.1080 

0.0032— 

0.7318 

0.1250 

0.5041 

0.1027  + 

0.0699 

0.0178 

0.0503 

0.0018  + 

0.8981 

0.4576 

0. 1155 

0.3250+ 

0.73  IS 

0.1590 

0.5399 

0.0329  + 

0 . 0699 

0.0199  j 

0.0539 

0.0039— 

0.4490 

0.3298 

0.0490 

0.0702+ 

0.3659 

0.0691 

0.2152 

0.0815+ 

0.0349 

0.0095 

0.0215 

0.0039+ 

possibly  indicate  an  increased  nitrogenous  catabolism  in  ex¬ 
perimental  scurvy. 

The  ammonia-coefficient  (4.2$)  shows  a  slight  increase 
above  the  normal  figure  (1.4$),  but  this  is  not  to  be  considered 
indicative  of  an  acidosis,  especially  when  one  bears  in  mind 
that  the  analyses  were  made  several  weeks  after  the  collection 
of  the  urine. 

The  sulphur  partition  and  balance  are  normal.  It  is  of 
interest  to  note  that  the  inorganic,  ethereal  and  neutral 
sulphur  formed  58.6$,  21.6$  and  19.6$,  respectively,  in  the 
scurvy  period  as  compared  with  60.9$,  16.9$  and  22.2$  of  the 
normal  period.  These  figures,  then,  are  further  confirmation 
of  the  difference  in  the  sulphur  partition  of  the  monkey  and 
that  of  man.  It  would  be  of  interest  to  determine  the 
sulphur  partition  of  the  urine  of  the  higher  apes. 


Sodium  and  Potassium. — The  retention  of  these  elements 
during  the  third  period  parallels  that  of  chlorine  lor  this 
period. 

Calcium  and  Magnesium. — Considerable  quantities  of  cal¬ 
cium  were  ingested  during  the  scurvy  period  and  there  was 
pronounced  retention.  During  the  previously  reported  normal 
period  there  was  almost  calcium  equilibrium.  1  he  magnesium 
requires  no  comment. 

CONCLUSIONS. 

The  changes  in  the  mineral  excretion  of  the  monkey  during 
the  scorbutic  period  are  not  sufficiently  significant  to  admit 
of  easy  interpretation. 

The  marked  loss  of .  the  various  mineral  substances  en¬ 
countered  in  previous  experiments  with  man  and  guinea-pigs 
was  not  observed  in  the  present  series. 
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We  conclude  that  a  study  of  the  intake  and  output  of  the 
inorganic  elements  in  human  adult  scurvy  and  the  experi¬ 
mental  scurvy  of  the  guinea-pig  and  the  monkey  does  not 
yield  sufficiently  decisive  information  to  warrant  an  explana¬ 
tion  of  the  pathogenesis  of  scurvy.* 

*  We  wish  to  acknowledge  our  indebtedness  to  Dr.  L.  Baumann, 
director  of  the  Medical  Research  Laboratory,  for  many  valuable 
suggestions. 
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JOHNS  HOPKINS  AND  SOME  OF  HIS  CONTEMPORARIES.' 

By  Henry  M.  Hurd,  M.  D., 

Former  Superintendent  -Johns  Hopkins  Hospital. 


The  primary  object  of  dur  Historical  Cluh,  when  it  was 
founded,  was  the  study  of  medical  history.  To-night  I  have 
thought  it  wise  to  speak  of  the  life  of  one'  who  was  not  directly 
connected  with  the  history  of  medicine,  but  who,  because  of 
the  influence  which  the  university  and  hospital  he  established 
have  had  upon  medical  education  in  this  country,  seems  closely 
allied  to  medicine.  I  have  also  an  additional  reason  for  speak¬ 
ing  briefly  of  his  personal  history  before  this  cluh,  because  as 
the  years  pass  I  find  that  the  career  of  Johns  Hopkins  becomes 
less  familiar  to  the  present  generation,  and  there  is  danger 
that  he  may  become  a  mythical  personality.  This  is  my 
reason  for  speaking  of  his  origin  and  personal  characteristics 
and  giving  some  account  of  his  career  in  Baltimore.  I  also 
wish  to  speak  of  his  personal  interest  in  the  hospital  and  of  the 
men  he  selected  to  carry  out  the  enterprise. 

According  to  an  interesting  research  made  some  years  ago 
by  Aides  White,  Jr.,  a  grandnephew  of  Johns  Hopkins  and 
at  present  one  of  the  trustees  of*.  The  Johns  Hopkins  Uni- 
versity,  the  family  of  Johns  Hopkins  was  of  English  descent, 
and  came  from  England  to  Virginia  about  the  middle  of  the 
17th  century.  They  were  originally  Puritans,  driven  from 
England  by  the  persecutions  to  which  they  had  been  subjected 
prior  to  the  accession  of  Charles  II,  and  who  had  emigrated  in 
company  with  many  others  of  the  same  belief.  They  seem 
to  have  prospered  for  a  time  in  ATirginia,  but  were  eventually 
compelled  to  remove  to  Maryland  because  of  the  restrictions 
placed  upon  them  by  the  established  church  in  Virginia,  and 
also  because  there  was  great  religious  freedom  in  Maryland 
at  that  time. 

The  immediate  ancestors  of  Johns  Hopkins  came  to  Mary¬ 
land  and  settled  in  Anne  Arundel  County.  Upon  the  Restora¬ 
tion  in  England,  however,  difficulties  again  arose,  and  again  the 
Puritans  were  persecuted.  Whether  this  had  anything  to  do 


1  Read  before  The  Johns  Hopkins  Hospital  Historical  Club,  Mon¬ 
day,  March  12,  1917. 


with  their  adoption  of  Quakerism  I  am  unable  to  say.  It  is  a 
fact,  however,  that  Lord  Baltimore,  when  his  estates  were  re¬ 
stored  to  him  after  the  Restoration  by  Charles  II,  showed  great 
tolerance  toward  the  Quakers ;  and  it  is  to  be  remembered  that 
in  England  the  Quakers  and  Catholics  seem  to  have  been  perse¬ 
cuted  alike,  which  may  have  been  one  reason  why  Lord  Balti¬ 
more  showed  the  Quakers  special  consideration.  At  any  rate, 
from  the  year  1700  on  the  Hopkins  family  were  all  Quakers. 
In  Maryland  two  yearly  meetings  were  established,  one  at  West 
River,  in  the  vicinity  of  Annapolis  for  the  Western  Shore, 
and  the  other  at  Third  Haven,  or  Tread  Avon,  on  the  Tread 
Avon  River  near  Easton,  for  the  Eastern  Shore.  About  1671 
Maryland  was  visited  by  George  Pox,  the  founder  of  Quaker¬ 
ism,  who  is  known  to  have  attended  the  yearly  meetings  on 
both  the  Western  and  Eastern  Shores.  A  few  years  after¬ 
wards  William  Penn  also  visited  both  meetings.  The  state¬ 
ment  is  made,  as  tending  to  show  the  good  feeling  between 
Lord  Baltimore  and  the  Friends,  that  on  one  occasion,  accom¬ 
panied  by  members  of  his  family,  he  visited  a  yearly  meeting- 
in  order  to  witness  the  manner  in  which  services  were  con¬ 
ducted.  It  should  be  remembered  that  the  Friends  had  a  very 
remarkable  influence  in  the  development  of  the  states  of 
Pennsylvania,  Maryland  and  Virginia,  and  in  Maryland 
at  once  became  a  growing  and  influential  body. 

Johns  Hopkins  was  born  May  19,  1795,  at  White  Hall,  his 
father’s  estate  near  West  River  in  Anne  Arundel  County.  He 
was  a  son  of  Samuel  Hopkins,  who  was  a  grandson  of  the 
first  Johns  Hopkins,  whose  mother  was  Margaret  Johns  and 
whose  father  was  Gerard  Hopkins,  horn  in  1700,  who  was 
probably  a  son  of  an  earlier  Gerard  Hopkins  who  came  from 
Virginia'.  Samuel  Hopkins  was  born  in  1759  and  died  in 
1814.  He  was  a  Quaker  and  a  member  of  the  meeting  which 
met  at  West  River.  He  was  married,  however,  at  Fairfax 
meeting  in  Loudon  County,  A'irginia,  to  Hannah  Janney  in 
1792.  Hannah  Janney  was  born  May  19,  1774,  and  was  the 
daughter  of'  Joseph  and  Hannah  Janney.  Samuel  Hopkins 
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seems  to  have  been  considerably  older  than  bis  wife,  who  was 
married  at  the  age  of  18.  To  Samuel  and  Hannah  Hopkins 
were  born  11  children,  6  sons  and  5  daughters,  all  of  whom 
grew  up.  Johns  Hopkins  was  the  second  son.  Of  Samuel 
Hopkins  it  is  said  that  he  was  “  an  upright,  noble-minded 
man,  polite,  agreeable  and  entertaining  in  conversation,  much 
beloved  by  his  friends  and  acquaintances,  useful  in  society, 
his  neighborhood  and  family.”  Of  Hannah  Janney  Hopkins 
it  is  recorded  that  “  she  was  a  woman  of  superior  intellect 
and  will  and  one  of  the  guiding  spirits  of  the  Baltimore 
yearly  meeting.”  Later  in  life,  after  she  came  to  Baltimore 
to  live,  she  became  a  preacher  in  the  Society  of  Friends. 

Many  interesting  details  are  given  concerning  Johns  Hop¬ 
kins  as  a  boy.  The  family  lived  liberally  upon  a  large  farm 
and  seem  to  have  prospered.  At  one  time  the  possession  of 
slaves  had  enabled  them  to  cultivate  the  farm  with  ease  and 
to  engage  especially  in  the  cultivation  of  tobacco,  which 
required  much  care  and  heavy  work.  For  many  years,  how¬ 
ever,  the  Religious  Society  of  Friends  had  become  very  much 
interested  in  freeing  the  slaves  and  had  borne  constant  testi¬ 
mony  against  the  holding  of  men  in  bondage  as  entirely  incon¬ 
sistent  with  their  ideas  of  right.  In  1812  the  yearly  meet¬ 
ing  adopted  a  minute  that  no  persons  could  remain  connected 
with  the  meeting  who  held  slaves.  It  is  said  that  Samuel 
Hopkins  was  much  troubled  by  this  action,  in  view  of  his  large 
family  and  the  difficulty  of  managing  his  estate  without  the 
aid  of  slaves.  He  walked  the  floor  at  night  in  his  perplexity, 
and  finally  came  to  the  decision  that  he  ought  to  emancipate 
his  slaves,  which  he  did  in  1812.  Such  action  on  his  part  he 
knew  would  give  rise  to  much  criticism  from  his  neighbors 
who  still  held  slaves  and  to  a  loss  of  prestige  and  influence  in 
the  community.  It  was  also  practically  impossible  to  secure 
any  labor  other  than  slave  labor,  and  the  step  necessitated 
great  changes  in  the  duties  and  responsibilities  placed  upon 
himself  and  his  sons  by  compelling  them  to  do  the  work  of  the 
plantation. 

Tradition  states  that  Johns  Hopkins  was  in  the  habit  of 
walking  to  school,  in  company  with  his  younger  brothers  and 
sisters,  a  distance  of  two  miles,  and  that  he  exercised  a  super¬ 
vision  over  the  other  children  and  was  in  many  ways  regarded 
as  a  leader  among  them. 

In  1812  he  obtained  a  position  in  the  store  of  his  uncle, 
Gerard  T.  Hopkins,  in  Baltimore,  where  he  was  employed  for 
several  years.  Gerard  Hopkins  was  also  a  Friend  and  a 
preacher. 

Baltimore,  at  that  time  a  new  city  in  Maryland,  was  a  com¬ 
paratively  insignificant  town.  It  was  not  incorporated  as  a 
city  until  1796,  when  large  additions  were  made  to  its  limits, 
as  is  shown  by  the  fact  that  in  1790  it  contained  13,503 
inhabitants,  whereas  by  1800  the  number  had  increased  to 
31,514;  by  1810  it  had  increased  to  46,555,  and  by  1820  to 
62,738.  This  indicates  that  Baltimore  had  a  comparatively 
slow'  growth — about  fifteen  or  sixteen  thousand  inhabitants  in 
each  decade.  It  was,  however,  a  city  of  considerable  com¬ 
mercial  importance.  Tobacco  was  extensively  grown  in  Mary¬ 
land,  and  Baltimore  was  the  great  shipping  port  for  this 


product.  It  was  also  a  shipping  port  for  grain  and  flour  to 
the  West  Indies  and  South  America.  Many  of  the  streams, 
like  the  Patapsco,  Jones’s  Falls  and  G wynn’s  Falls,  had  large 
flour  mills  upon  their  banks  run  by  water  power,  where  wheat, 
then  extensively  grown  in  the  region,  was  converted  into  flour. 
In  many  instances  in  order  that  the  flour  might  be  transported 
to  South  America  in  comparatively  slow  sailing  vessels  with¬ 
out  danger  of  spoiling,  bakeries  were  established  in  connection 
with  flouring  mills  and  a  large  proportion  of  the  flour  was 
baked  into  ship  biscuit  to  supply  these  hot  countries.  There 
was  also  an  extensive  trade  with  the  West  Indies  in  sugar 
and  with  South  America  in  coffee.  During  the  Napoleonic 
wars  there  was  also  an  extensive  trade  in  neutral  products 
with  the  European  countries  and  particularly  with  the  armies 
in  Spain.  The  commercial  activity  of  Baltimore,  therefore, 
was  very  extensive.  During  the  War  of  1812  many  of  the 
sailing  vessels,  which  operated  between  Baltimore  and  the 
Southern  ports,  were  converted  into  privateers.  In  scanning 
the  list  it  is  apparent  that  more  privateers  sailed  from  Balti¬ 
more  than  from  either  New  York,  Philadelphia  or  Boston.  The 
manner  of  life  of  the  city  itself  was  not  unlike  that  of  ordi¬ 
nary  seaport  towns.  Yery  little  was  done  in  an  educational 
way  except  by  private  initiative,  and  the  same  is  true  of  phil¬ 
anthropic  and  charitable  work.  It  was  essentially  a  com¬ 
mercial  city  and  its  intellectual  activity  was  largely  in  the 
line  of  business.  It  was  a  thriving,  bustling  seaport  town, 
with  many  characteristics  which  had  been  derived  from  early 
settlers,  who  were  largely  from  Scotland  or  the  north  of 
Ireland  and  engaged  in  commercial  or  shipping  pursuits. 

After  five  years  of  apprenticeship  in  his  uncle’s  store  Johns 
Hopkins  established  a  grocery  business  for  himself.  His 
father  died  in  1814,  and  tradition  states  that  at  the  time  of 
his  death  several  crops  of  tobacco  had  accumulated  on  the 
plantation  near  West  River  on  account  of  the  embargo  of  1807, 
and  these  his  mother,  who  managed  the  farm,  sold  at  a  good 
price  at  the  close  of  the  war  and  placed  the  money  in  his  hands, 
for  which  he  paid  her  interest,  and  which  enabled  him  to  begin 
business  on  his  own  account.  We  know  little  about  his  busi¬ 
ness  habits,  but  it  is  evident  that  from  the  beginning  he  was 
an  active,  efficient  and  prosperous  man.  At  first  the  firm  was 
Hopkins  and  Moore.  Subsequently  two  of  his  brothers  and  a 
cousin  were  associated  with  him.  He  does  not  seem  to  have 
had  any  domestic  life  until  after  1832,  when  in  consequence 
of  an  attack  of  cholera  which  nearly  cost  him  his  life  he  gave 
up  living  in  a  hotel  on  Baltimore  Street  and  purchased  a  house 
on  Franklin  Street,  which  he  occupied  with  his  two  brothers, 
one  of  whom  was  fatally  injured  in  riots  which  disgraced 
Baltimore  about  1835  by  reason  of  the  dissatisfaction  of  the 
populace  with  the  failure  of  several  important  banks.  The 
house  on  Franklin  Street  was  occupied  by  Johns  Hopkins 
until  1843,  when  his  mother,  failing  in  health,  came  with  two 
of  his  sisters  to  reside  with  him,  and  a  larger  house  was  pur¬ 
chased  on  Lombard  Street,  where  all  lived  until  his  mother’s 
death  in  1849.  Mr.  Hopkins  then  purchased  the  house  im¬ 
mediately  opposite  the  Hotel  Rennert,  which  with  his  two 
sisters  he  occupied  for  the  remainder  of  his  life.  About  1844 
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he  purchased  an  estate  known  as  Clifton.  He  rebuilt  the 
house  and  made  great  improvements  on  the  property,  estab¬ 
lishing  greenhouses,  planting  trees  and  in  many  ways  making 
it  an  ornamental  park.  For  many  years,  in  fact,  it  was  the 
most  conspicuous  park  in  Baltimore  and  was  regarded  as  a 
show'  place. 

Johns  Hopkins  had  only  the  education  which  was  available 
at  the  country  school  in  Anne  Arundel  County,  but  it  must 
be  borne  in  mind  that  the  country  schools  in  many  parts  of 
Maryland  w'ere  superior  to  the  schools  which  existed  else- 
where.  The  prosperity  of  the  colony,  largely  due  to  the  sale  of 
tobacco,  early  brought  many  Englishmen  of  excellent  educa¬ 
tion  to  Maryland  in  search  of  fortune.  Many  of  them  had  met 
the  usual  fate  of  such  adventurers  and  were  compelled  to 
engage  in  teaching.  There  is  a  tradition  that  the  school  which 
Mr.  Hopkins  attended  during  his  boyhood  was  taught  by  a 
scholarly  man  who  had  been  a  student  at  Oxford  and  was  far 
beyond  the  ordinary  average  of  teachers  in  country  schools. 
The  statement  is  also  made  that  his  father,  Samuel  Hopkins, 
was  a  man  of  much  reading,  who  regularly  supervised  the  edu¬ 
cation  of  his  son,  especially  in  the  study  of  history,  reviewing 
with  him  the  work  of  the  school  at  the  close  of  every  week  in 
the  presence  of  the  family.  It  was  the  custom  of  Friends  then 
and  for  many  years  afterwards  to  read  the  best  books  and  to 
spend  quiet  evenings  at  home  in  reading  and  study.  The 
library  which  Johns  Hopkins  bequeathed  to  The  Johns  Hop¬ 
kins  Hospital  was  an  unusually  large  and  well-selected  one, 
particularly  ri^h  in  historical  and  economic  works.  Johns 
Hopkins  seems  to  have  been  all  his  life  a  diligent  reader  and 
to  have  profited  by  the  knowledge  which  he  obtained  in  this 
way. 

His  business  training  was  acquired  precisely  as  such  train¬ 
ing  came  to  many  other  young,  men  of  the  time.  In  the  store 
-of  his  uncle  he  performed  the  usual  work,  such  as  sweeping, 
unpacking  goods  and  such  general  utility  work  as  was  then 
expected  of  all  employees.  It  is  evident  from  the  accounts 
w'hich  are  given  that  as  long  as  he  remained  in  business  he 
was  diligent  as  to  hours  and  careful  as  to  the  extent  of  the 
responsibilities  which  he  assumed.  When  he  retired  from 
business  in  1847  he  became  connected  with  various  large  enter¬ 
prises,  such  as  banks,  coal-mining  companies  and  transporta¬ 
tion  companies,  and  was  able  by  reason  of  his  business  experi¬ 
ence,  sagacity  and  intuitive  perception  of  the  character  and 
possibilities  of  young  men  to  give  them  timely  pecuniary 
assistance.  The  statement  has  been  made  again  and  again 
by  men  who  secured  credit  through  his  assistance,  that  they 
owed  their  ultimate  business  success  to  the  help  which  he  gave 
them.  There  are  traditions  that  upon  discount  day  at  the 
different  banks  with  which  he  was  connected  as  director  he 
often  established  the  credit  of  comparatively  unknown  persons 
by  affixing  his  personal  signature  to  the  paper  of  young  men 
whose  prospects  of  success  were  not  apparent  to  his  fellow 
directors,  and  that  generally  the  men  thus  assisted  became 
successful  and  prosperous  business  men,  largely  through  the 
credit  thus  extended. 


In  the  matter  of  personal  character  it  is  evident  from  the 
information  which  can  be  obtained  that  Mr.  Hopkins  was  a 
man  of  large  views  and  broad  vision.  He  foresaw  the  im¬ 
portance  to  the  city  of  Baltimore  of  the  Baltimore  and  Ohio 
Railroad,  and  on  two  occasions  advanced  large  sums  of  money, 
one  to  extend  the  railroad  at  an  early  date  and  the  other  to 
maintain  its  credit  during  the  panic  of  1873,  when  it  was 
largely  through  his  influence  that  Baltimore’s  credit  was  sus¬ 
tained  and  the  city  did  not  suspend  payment  of  debts,  as  did 
many  other  cities.  He  arrived  at  his  conclusions  rapidly  and 
intuitively,  but  his  judgment  was  extremely  sound.  His 
physical  health  is  said  to  have  been  not  of  the  best,  and  fol¬ 
lowing  the  attack  of  cholera  in  1832  he  suffered  during  the 
remainder  of  his  life  from  insomnia  and  various  digestive 
difficulties.  The  statement  is  made  that  the  companionship 
of  his  favorite  sister,  who  kept  his  house  and  looked  after  his 
diet  and  who  always  remained  up  at  night  until  he  returned 
home,  to  welcome  him  and  talk  over  the  affairs  of  the  day,  was 
of  great  service  to  him.  He  was  fond  of  children,  fond  of  his 
nieces  and  nephews,  and  given  to  hospitality.  Religiously  he 
was  brought  up  in  the  Religious  Society  of  Friends,  but  was 
not  a  member  of  the  Society.  He  remained,  however,  essen¬ 
tially  a  religious  man,  and  gave  liberally  to  the  support  of  the 
meeting,  which  he  at  times  attended.  His  charities  also  were 
numerous,  and  at  his  death  many  old  friends  and  business 
acquaintances  were  found  by  his  executors  to  have  been  in 
receipt  of  regular  allowances  from, him,  of  which  the  recipi¬ 
ents  alone  knew  the  source.  He  was  also  generous  to  his 
relatives  and  friends. 

He  was  unusually  fond  of  country  life,  and  at  Clifton  was 
able  to  gratify  his  taste  by  the  improvement  of  his  estate  there. 
He  planted  the  grounds  with  exotic  trees  of  many  rare 
varieties,  had  large  and  beautiful  greenhouses,  and  indulged 
in  the  tastes  which  are  available  only  to  those  who  possess 
abundant  means. 

He  was  connected  with  many  charitable  and  financial  boards 
and  assumed  his  share  of  the  duties  and  responsibilities  which 
attach  to  such  work. 

It  is  interesting  to  note  that  many  persons  have  honestly 
thought  they  were  influential  in  inducing  Mr.  Hopkins  to 
devote  so  large  a  portion  of  his  fortune  to  the  establishment  of 
the  Hospital  and  University.  It  is  evident  that  he  had  the 
matter  much  at  heart,  and  was  in  the  habit  of  talking  with 
persons  whose  judgment  he  valued  as  to  the  disposition  of  his 
property.  Francis  T.  King  once  said  in  a  public  address  that 
J ohns  Hopkins  had  a  strong  conviction  that  his  large  fortune 
was  given  to  him  not  for  his  own  pleasure,  but  to  accomplish 
some  great  work,  and  that  it  was  his  duty  to  make  such  use  of 
his  stewardship,  as  Mr.  King  expressed  it,  that  it  might  con¬ 
tinue  to  do  good  after  his  death.  It  is  probable,  therefore, 
that  he  conversed  with  many  and  received  much  advice.  I 
have  always  believed  that  the  example  of  George  Peabody,  of 
London,  a  former  resident  of  Baltimore,  who  established  the 
Peabody  Institute  and  who  devoted  a  large  sum  of  money  to 
education  in  the  South,  had  great  influence  in  leading  Johns 
Hopkins’  thoughts  toward  the  establishment  of  an  educa- 
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tional  institution.  The  late  President  Gilman  believed  that 
several  conversations  held  by  Mr.  Hopkins  with  Dr.  Joseph 
Parrish,  of  Philadelphia,  a  member  of  the  Society  of  Friends, 
had  much  to  do  with  his  ultimate  design  to  establish  a  hospital 
and  university.  Dr.  Parrish  is  reported  to  have  said  that  as 
long  as  the  world  existed  there  would  be  sick  people  to  care 
for  and  ignorant  people  to  educate  and  that  for  this  reason 
Mr.  Hopkins  would  do  well  to  establish  a  hospital  and  a 
university. 

Johns  Hopkins  had  perfected  his  plans  a  number  of  years 
before  his  death.  Thus,  he  incorporated  both  the  university 
and  hospital  in  the  year  1867,  but  neither  institution  had  a 
full  organization  of  its  board  until  some  years  later.  The 
original  incorporators  of  the  hospital  wTere  the  following  12 
named  men,  several  of  whom  died  before  the  formal  organiza¬ 
tion  of  the  board.  These  men  were  mostly  business  associates 
and  personal  friends  of  Mr.  Hopkins  or  members  of  the 
Peligious  Society  of  Friends. 

Francis  T.  King  was  designated  by  Johns  Hopkins  to  be 
president  of  the  board  of  trustees.  Mr.  King  was  a  native  of 
Baltimore,  whose  father  came  from  England.  He  was  edu¬ 
cated  at  St.  Mary’s  Seminary  and  had  been  engaged  in  various 
'  business  enterprises.  He  was  prominently  connected  with  the 
Peligious  Society  of  Friends  and  for  more  than  20  years  was 
clerk  of  the  meeting.  He  was  also  interested  in  philanthropic 
enterprises,  especially  those  in  his  own  denomination.  Later 
in  life  he  occupied  prominent  positions  in  connection  with  two 
savings  banks.  He  possessed  energy,  enthusiasm  and  great 
faith  in  the  future  of  Baltimore.  He  had  large  plans,  and 
with  firmness  of  purpose  and  great  patience  was  able  to  see 
most  of  them  realized. 

John  W.  Garrett,  former  president  of  the  Baltimore  and 
Ohio  Railroad  and  a  personal  friend  of  Mr.  Hopkins,  was  a 
man  of  great  executive  capacity  and  business  ability.  He 
was  associated  with  Mr.  Hopkins  in  many  enterprises,  and 
unquestionably  had  great  influence  with  him.  It  is  said  he 
induced  him  to  give  a  large  sum  of  money  to  the  Young  Men’s 
Christian  Association  to  enable  it  to  clear  off  the  debt  upon 
its  building,  at  a  time  when  Mr.  Hopkins  had  lost  several 
hundred  thousand  dollars  in  a  mining  enterprise. 

Judge  George  W.  Dobbin,  who  had  been  a  judge  of  the 
superior  court  for  a  number  of  years,  was  an  efficient  member 
of  the  board.  He  was  well  known  and  respected  for  his 
probity,  elevation  of  character  and  devotion  to  the  public 
service.  He  served  the  university  and  hospital  for  many 
years  and  died  at  an  advanced  age,  after  the  opening  of  both. 

Galloway  Cheston  was  a  manufacturer,  a  member  of  the 
Society  of  Friends  and  prominent  in  financial  circles  in  the 
city.  He  was  a  director  of  the  Baltimore  and  Ohio  Railroad, 
and  a  trusted  associate  of  Mr.  Garrett.  His  large  fortune  was 
acquired  by  the  possession  of  flour  mills,  several  of  which  were 
situated  in  the  vicinity  of  Baltimore  on  Gwynn’s  Falls.  He 
had  excellent  ideas  as  to  organization  and  building  and  was 
personally  interested  in  the  plans  of  the  hospital. 

Thomas  M.  Smith  was  a  merchant  and  a  personal  friend  of 
Mr.  Hopkins.  Ilis  appointment  seems  to  have  been  made 


because  of  his  pleasing  personality.  I  cannot  find  that  he 
contributed  in  any  great  degree  to  the  plans  of  the  hospital. 

William  Hopkins  was  a  cousin  of  Johns  Hopkins  and  a 
merchant  much  respected. 

Francis  White  had  married  a  niece  of  Mr.  Hopkins,  and  was 
one  of  the  executors  of  his  estate.  He  was  also  a  trustee  of  the 
University.  His  services  to  the  Hospital  and  the  University 
were  of  great  value  and  continued  for  many  years.  He  had 
an  attractive  personality  and  made  many  friends.  He  lived 
to  an  advanced  age  and  served  both  foundations  faithfully  and 
wdsely. 

Lewis  N.  Hopkins  was  a  nephew  of  Johns  Hopkins  and  had 
always  been  a  great  favorite  with  his  uncle.  He  was  a  com¬ 
mission  merchant,  but  during  the  last  few  years  of  his  life  was 
city  collector.  He  had  an  intimate  knowledge  of  his  uncle’s 
plans  and  uras  a  trustee  of  both  the  Hospital  and  University. 

Dr.  Alan  P.  Smith  was  a  grandson  of  Nathan  Smith,  who 
was  a  well-known  physician  in  New  England  and  whose  life 
was  spent  in  promoting  medical  education  there.  Nathan 
Smith  was  connected  with  four  different  medical  schools, 
three  of  which  he  founded  and  in  all  of  which  he  did  very 
valuable  work.  His  son,  Nathan  R.  Smith,  came  to  Baltimore, 
and  was  the  leading  surgeon  in  this  city.  Alan  P.  Smith,  a 
son  of  the  latter,  was  a  surgeon  of  ability.  He  was  the  family 
physician  of  Johns  Hopkins. 

Dr.  John  Fonerden  was  the  resident  physician  at  the  Mary¬ 
land  Hospital  for  the  Insane,  which  stood  on  the  site  now  occu¬ 
pied  by  The  Johns  Llopkins  Hospital.  Johns  Hopkins  was  one 
of  the  board  of  visitors  of  this  institution,  and  probably  the 
association  of  the  two  in  connection  with  the  Maryland  Hos¬ 
pital  suggested  his  appointment  as  a  trustee.  He  died  prior 
to  the  organization  of  the  board. 

Charles  J.  M.  Gwynn  wras  a  distinguished  lawyer  of  Balti¬ 
more.  He  was  counsel  for  almost  all  the  large  corporations 
of  the  city  during  some  portion  of  his  life.  He  M7as  also  the 
legal  adviser  of  Mr.  Hopkins,  drew  his  will,  and  prepared  the 
acts  of  incorporation  of  the  Hospital  and  University.  He 
served  upon  both  boards  faithfully  for  many  years  and  both 
institutions  owe  much  to  his  legal  ability. 

Richard  M.  Janney  had  married  a  sister  of  Johns  Hopkins. 
He  was  at  first  a  merchant  and  manufacturer,  but  during  the 
last  years  of  his  life  was  occupied  wholly  in  philanthropic 
work.  He  was  much  interested  in  the  welfare  of  negroes  who 
had  been  emancipated  by  their  masters  and  who  needed  aid 
and  education.  He  also  took  an  active  part  in  the  establish¬ 
ment  of  schools  for  colored  people  at  the  close  of  the  war  and 
after  their  general  emancipation.  He  was  interested  in  the 
work  of  the  Freedmen’s  Bureau  in  the  South,  and  also  was 
instrumental  in  establishing  the  Prisoners’  Aid  Society  and  a 
children’s  aid  society,  which  afterwards  became  the  Henry 
Watson  Children’s  Aid  Society.  He,  too,  died  before  the 
Hospital  board  was  organized.  Mrs.  Francis  II  bite  was  a 
daughter  of  Mr.  Janney. 

It  is  evident  that  these  men  were  close  acquaintances  of 
Mr.  Hopkins  and  familiar  with  his  views  and  wishes  as  to  the 
organization  of  the  hospital.  There  is  reason  to  think,  from 
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a  careful  reading  of  the  letter  prepared  by  him  for  the  in¬ 
struction  of  his  trustees,  that  he  had  more  definite  views  as 
to  the  organization  of  the  Hospital  than  of  the  University. 
I  have  heard  it  said  that  the  University  trustees,  in  the  organi¬ 
zation  of  that  institution,  were  often  at  a  loss  to  know  whether 


they  were  fully  carrying  out  the  will  of  the  founder.  In  the 
organization  of  the  Hospital  there  was,  however,  no  reason 
for  such  apprehension.  The  clear-cut,  enlightened  and  ad¬ 
vanced  views  of  Mr.  Hopkins  have  served  as  a  guide  and  have 
contributed  materially  to  its  advancement  and  prosperity. 


PRESENTATION  OF  THE  MEDALLION  PORTRAIT  OF 

DR.  RUPERT  NORTON.1 


Dr.  Hurd:  Our  first  duty  to-night  is  to  pay  a  tribute  to  a 
friend  who  we  all  loved  and  honored,  and  whose  replica, 
which  we  shall  see  for  the  first  time  to-night,  will  always  bring 
up  many  pleasant  memories,  and  of  course  many  sad  ones.  I 
think  we  can  all  rejoice  that  the  affection  of  a  devoted  wife, 
together  with  the  suggestions  and  recollections  of  relatives  and 
friends  and,  above  all,  the  expression  of  the  artistic  feeling  of 
Mr.  Victor  Brenner,  have  reproduced  our  dear  friend  who  has 
gone. 

Dr.  W.  S.  Thayer:  ’Twas  an  interesting  group  of  men — 
the  little  family  that  constituted  the  House  Staff  of  The  Johns 
Hopkins  Hospital  during  the  years  which  passed  before  the 
foundation  of  the  Medical  School  and  before  the  days  when  we 
began  to  call  on  our  own  graduates  to  fill  the  interneships. 

They  were  gathered  from  many  schools — Lafleur  and  Hewet- 
son  and  Barker  and  Cullen  and  Futcher  and  McCrae  from 
Canada;  Robb  and  Scott  and  Toulmin  and  Ghriskey  and  Fan 
and  Bloodgood  and  Russell  and  Clark  and  Ramsay  and  Oppen- 
lieimer  and  Edwards  from  the  University  of  Pennsylvania, 
Brockway  and  Parker  and  Lazear  from  Hew  York;  Huttall 
and  Blumer  from  California;  Flexner  from  Louisville;  Young 
and  Huger  and  Block  and  Hoke  from  the  University  of  Vir¬ 
ginia;  Councilman  and  Abbott  and  Clark  and  Reese  and  Balt- 
zell  and  Simon  and  Hoch  and  Smith  and  Van  Hess  and  Atkin¬ 
son  and  Stokes  and  Walker  from  the  University  of  Maryland ; 
Phippin  and  Horton  and  Cushing  from  Harvard;  Whitman 
from  Paris;  Broedel  and  Werckmeister  from  Germany — to 
mention  only  a  part. 

Few  of  us  remain  to-day  to  walk  the  familiar  corridors,  to 
keep  alive  the  fading  traditions  and  to  welcome  the  old  com¬ 
panions  as  they  return  from  time  to  time  from  all  parts  of  the 
world  to  edify  us  with  their  wisdom  and,  alas,  to  surprise  us  by 
their  maturity.  But  there  are  some  who  come  back  to  us  often, 
who  never  change,  whose  eyes  are  as  clear,  whose  step  is  as 
light,  whose  voices  are  as  fresh  as  tliev  were  25  years  and  more 
ago.  Brockway  and  Scott  and  Reese  and  Hewetson  and 
Livingood  and  Edwards  and  Oppenheimer  and  Ramsay  and 
Lazear  and  Whitman — they  can  never  grow  old. 

There  is  another,  peculiarly  dear  to  those  of  us  who  remain 
because  we  have  of  him  a  double  memory — a  memory  of  his 
youth  in  which  he  first  left  us,  and  of  his  prime  in  which  we 
possessed  him  again. 

Rupert  Horton  came  to  us  in  1893  as  a  member  of  the 
Medical  Staff,  and  remained  with  us  for  over  two  years.  His 


work  as  a  house  officer  was  systematic,  painstaking  and  thor¬ 
ough.  As  one  reads  to-day  the  records  written  in  his  neat 
and  careful  hand,  the  evidence  of  the  character  of  his  work  is 
clear.  Then  came  the  years  of  his  Washington  practice,  inter¬ 
rupted  by  the  Spanish  war,  when  he  volunteered  immediately 
as  an  acting  assistant  surgeon.  At  the  end  of  the  war  came 
a  period  of  years  during  which  he  was  Medical  Director  of  the 
Hew  York  Life  Insurance  Company  in  Pai-is,  and  then,  in 
1906,  he  came  back  to  us  again  as  Acting  and  Assistant 
Superintendent.  From  that  time  to  the  day  of  his  death  he 
devoted  all  his  energies  to  the  interests  of  the  Hospital. 

Among  the  past  members  of  the  staff  few  have  been  dearer 
to  their  associates.  Horton  was  not  one  of  those  who  made 
friends  at  first  glance.  He  was  so  modest,  so  retiring,  so 
diffident  that  some  who  met  him  casually  mistook  his  shyness 
for  coldness.  Ho  one  who  met  him  for  the  first  time  could 
have  fancied  the  depth  of  his  feeling,  the  vigor  of  his  enthusi¬ 
asm,  the  inflexibility  of  his  determination,  the  inherent  cour¬ 
age  of  the  man.  But  wherever  Horton  was  closely  thrown  with 
anyone  he  left  a  friend,  and  usually  a  devoted  friend.  HJhe 
warmth  of  friendship  that  he  inspired  was  but  a  reflection  of 
his  own  loyalty.  He  was  one  on  whom  his  friends  could 
depend  wholly;  and  while  with  regard  to  himself  misunder¬ 
standing  or  false  report  stirred  him  little,  yet  nothing  was  so 
sure  to  excite  in  him  an  immediate  and  almost  fiery  resentment 
as  a  misrepresentation  or  a  slighting  statement  about  a  friend. 

He  recognized  unfailingly  and  appreciated  deeply  real  merit 
in  whatever  garb  it  was  clothed,  and  he  was  relnarkably  toler¬ 
ant  of  the  failings  and  weaknesses  of  others.  But  he  had 
little  patience  with  snobbishness  or  pretence  and  he  was  quick 
to  detect  and  resent  insincerity  or  indirectness. 

I  have  sometimes  regretted  that  one  possessed  of  such  admir¬ 
able  qualities  of  the  heart — qualities  which  so  endeared  him 
to  his  friends — should  not  have  given  more  of  his  life  to  a 
practice  in  which  this  human  influence  might  have  made  itself 
more  widely  felt.  To  those  who  knew  him  well  the  memory  of 
these  qualities  is  a  very  dear  possession.  Of  his  generosity  I 
have  spoken  elsewhere.  Hot  many,  even  among  his  closest 
acquaintances,  realized  the  extent  of  his  kindly  charity. 

During  his  later  years  in  the  Hospital  his  wise  advice  and 
counsel  were  much  valued  by  all  who  surrounded  him. 

Few  men  are  quite  certain  of  themselves.  However  stead¬ 
fast  one  may  be  in  his  highest  aspirations,  however  deep  one’s 
devotion  to  principle,  who,  at  the  bottom  of  his  heart,  has  not 
known  a  lurking  anxiety  lest,  in  the  great  emergency,  his 
action  might  fall  somewhat  short  of  his  ideal?  He  who  has 
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witnessed  the  too  common  frailty  of  his  fellows,  how  has  he 
not  meditated  on  what  his  impulse  might  be  in  the  moment 
of  supreme  temptation  or  danger  ? 

But  there  are  some  men  who  inspire  their  friends  with  a 
peculiar  sense  of  stability  and  solidity;  some  in  whom  we 
cannot  imagine  a  weak  or  a  mean  or  a  cowardly  impulse ;  some 
men  of  whom  we  feel  absolutely  sure.  Such  a  man  was  Norton, 
and  of  his  life  we  may  say  in  the  words  of  the  wise  old 
philosopher:  “  .  meliorem  illi  vitam  reddidit  quam 

accepit:  exemplar  boni  viri  posuit;  qualis  quantusque  esset 
ostendit :  si  quid  ad jecisset,  fuisset  simile  praeterito.”  ( Seneca. 
Epistola  93.)  “  ....  for  he  hath  returned  a  better  life  than 
he  received.  He  hath  set  downe  the  patteme  of  a  good  man : 
he  hath  shewed  what  an  one  and  how  great  he  was :  if  he  had 
added  anything,  it  had  beene  like  unto  that  which  was  past. 
(Lodge’s  translation,  London,  1614.) 

It  is  well  that  we  should  seek  to  perpetuate  the  memory  of 
such  men — that  we  should  endeavor  in  bronze,  in  marble  or 
in  color  to  fix  the  impalpable  and  elusive  inspiration  that 
emanates  from  their  presence.  For  the  face  of  a  good  man  is 
a  benediction.  And  Norton’s  presence  is  with  us  now.  One 
who  knew  him  and  loved  him  well,  Victor  Brenner,  the  dis¬ 
tinguished  sculptor,  has  brought  back  his  calm  and  dignified 
and  thoughtful  features.  And  Mrs.  Norton,  who  has  herself 
a  double  claim  to  our  affection  as  a  graduate  of  our  own  train¬ 
ing  school  for  nurses  and  as  his  wife,  has  asked  me  to  present 
this  medallion  to  the  institution  to  which  he  gave  the  best  years 
of  his  life. 

So  may  his  face  and  figure  continue  to  look  out  upon  those 
who  follow  us — the  face  and  figure  of  one  whom  we  who  knew 
him,  love  to  recall — as  has  been  set  forth  upon  this  plate — as 
physician,  counsellor  and  friend. 

Judge  Harlan:  Serious  purpose,  fidelity  to  duty  and 
loyalty  in  service  are  splendid  qualities,  and  it  was  these 
qualities  that  the  trustees  of  The  Johns  Hopkins  Hospital 
recognized  as  dominating  the  life  of  Rupert  Norton  while 
he  was  connected  with  this  institution — a  connection  which 
was  all  too  short,  owing  to  his  untimely  and  pathetic  death. 
What  has  been  so  well  said  by  Dr.  Thayer  in  appreciation  of 
the  life,  of  the  services  and  of  the  character  of  Dr.  Norton 
has  found,  I  am  sure,  a  response  in  the  hearts  of  all  of  us, 
certainly  in  the  hearts  of  the  trustees.  It  is  my  great  privi¬ 
lege,  Mrs.  Norton,  on  behalf  of  the  Board  of  Trustees  to 
accept  this  beautiful  medallion  portrait  of  our  friend  and  to 
say  that  it  will  be  placed  among  our  most  prized  possessions, 
in  order  that  it  may  be,  not  only  for  us  but  for  those  who  come 
after  us,  a  perpetual  memory  of  one  who  lived  a  life  of  useful¬ 
ness  to  this  institution,  of  loyal,  devoted  and  helpful  service. 
He  won  the  regard  of  all ;  he  won  the  esteem  of  many ;  he 
won  the  love  of  those  who  knew  him  best. 

Dr.  Welch:  There  seems  little  to  add  to  the  beautiful 
tributes  that  have  already  been  paid  to  the  memory  of  out 
dear  friend  Rupert  Norton.  Each  one  who  has  spoken  had 
used  one  word,  which  I  think  expresses  the  characteristic  that 
comes  first  to  mind  when  we  think  of  Rupert  Norton.  Anyone 


who  is  familiar  with  Josiah  Royce’s  book  on  loyalty  knows  all 
that  that  characteristic  signifies  when  it  is  applied  properly  to 
a  human  being.  Rupert  Norton  was  loyal  to  his  family,  to  his 
friends  and  to  his  duty.  He  was  loyal  to  the  right  as  he  saw 
it — and  he  saw  it  very  clearly.  Dr.  Thayer  called  to  mind  the 
early  group  of  enthusiastic  young  workers  who  came  here  at 
the  opening  of  the  Hospital  and  before  the  Medical  School 
was  opened,  and  Rupert  Norton  belongs  in  that  most  inter¬ 
esting  and  really  remarkable  group.  They  are  all  devoted  to 
his  memory,  and  among  them  I  think  he  made  some  of  the 
closest  friends  of  his  life.  Almost  the  last  words  from  him 
that  appear  in  print — and  it  is  something  of  a  coincidence,  I 
think,  that  they  appear  in  the  number  of  our  Bulletin  which 
contains  Dr.  Thayer’s  “  In  Memoriam  ”  to  Rupert  Norton— 
were  spoken  at  a  memorial  meeting  in  honor  of  Dr.  Billings, 
who  was  a  close  friend  of  Dr.  Norton  and  who  also  belonged 
in  that  early  group.  In  his  tribute  to  Dr.  Billings  he  has 
chosen  to  emphasize  just  those  qualities  which  applied  most 
surely  to  himself — he  emphasized  the  real  solidity  and  straight¬ 
ness  of  the  man,  the  hatred  of  all  shams,  the  really  getting  to 
the  heart  of  things.  Df.  Norton,  I  think,  exemplifies  also  a 
characterization  of  the  educated  man  that  was  made  by  a  col¬ 
league — William  James,  a  great  philosopher — who  speaks  of 
the  value  of  higher  education  to  lead  men  to  know  what  is 
good  in  life,  what  is  good  in  persons,  what  is  good  in  art  and 
in  literature. 

Rupert  Norton  came  from  a  family  and  an  atmosphere 
which  really  constitute  memories  cherished  by  all  of  us  in 
America,  and  which  must  have  had  a  great  influence  upon  him. 
He  had  an  unostentatious  exterior,  a  reserve  that  may  at  times 
have  seemed  brusqueness,  but  there  was  behind  it,  as  there  is 
often  behind  the  outward  demeanor  of  a  reserved  man,  a  heart 
all  kindliness  and  generosity  and  a  certain  genius  for  friends 
and  friendship,  and  he  linked  close  to  him  the  few  who  pene¬ 
trated  the  outer  shell  and  got  to  the  heart  of  the  man.  He 
began  his  professional  life  on  the  resident  staff  of  Dr.  Osier’s 
service,  and  later  spent  three  years  in  professional  life  in  Wash¬ 
ington,  during  which  period  he  contributed  over  half  a  dozen 
papers  to  different  medical  publications.  He  enlisted  at  the 
outbreak  of  the  Spanish-American  War,  and  served  throughout 
in  one  of  the  southern  camps.  After  the  war  he  went  to  Paris, 
where  he  held  a  position  as  medical  director  of  an  insurance 
company.  He  returned  to  Baltimore  in  1906,  at  the  time  when 
Dr.  Hurd  took  his  long  and  well-deserved  vacation.  It  was 
then  I  came  to  know  him  best.  I  soon  learned  that  here  was  a 
man  faithful  in  the  discharge  of  his  duties,  filling  a  difficult 
position  and  filling  it  well.  I  was  impressed  then  with  his 
courage,  with  his  patience  under  difficulties  and  with  his 
determination  to  do  the  best  for  the  service  of  the  Hospital 
and  the  patients.  He  remained  with  us  until  the  time  of  his 
death,  and  I  think  we  all  came  to  hold  him  in  the  highest 
esteem,  and  those  of  us  who  knew  him  best  continue  to  have  a 
very  deep  affection  for  him.  He  wrote  some  valuable  papers 
on  hospital  organization.  In  a  word,  I  think  we  can  say  that 
he  has  made  contributions  to  all  the  different  aspects  of  his 
work,  first  as  an  interne,  then  as  an  expert  in  life  insurance 


THE  JOHNS  HOPKINS  HOSPITAL  BULLETIN,  JULY,  1917 


PLATE  XXV 


MEDALLION  PORTRAIT  OF  DR.  RUPERT  NORTON 
BY  VICTOR  D.  BRENNER. 


July,  1917.] 


JOHNS  HOPKINS  HOSPITAL  BULLETIN. 


231 


matters,  and  then  as  a  trained  superintendent  of  a  hospital, 
contributions  that  were  entirely  creditable,  and  that  he  gave 
promise  of  additional  contributions  had  his  life  been  spared. 
Dr.  Thayer  has  spoken  for  his  friends;  Judge  Harlan  has 
spoken  for  the  trustees  of  the  Hospital,  and  if  I  may  be 
allowed  I  will  speak  for  the  older  group  concerned  in  the 
organization  and  planning  of  the  Hospital.  We  too  are  proud 
of  this  younger  group  of  men.  We  cherish  the  memory  of  men 
like  Rupert  Norton,  and  it  is  well  that  his  memory  should  be 
cherished  here  where  he  spent  the  best  part  of  his  life.  He 
would  probably  have  been  surprised  to  know  that  we  would 
hold  a  memorial  meeting  for  him  here,  but  we  love  to  hold  it 
and  we  are  very  grateful  indeed  to  you,  Mrs.  Norton,  for 
giving  us  this  great  privilege. 


NOTE  ON  BOOKS  GIVEN  TO  THE 

DR.  HUGH 

By  C.  W.  G.  ] 

The  publications  on  genito-urinary  surgery  and  allied 
topics,  donated  by  Dr.  Hugh  H.  Young,  to  the  library  of  Jhe 
Johns  Hopkins  Hospital,  comprise  a  total  of  567  bound 
volumes,  35  dissertations,  17  monographs  and  494  reprints. 
For  convenience  of  reference,  these  books  and  pamphlets  may 
be  subdivided  into  the  following  groups : 

Bound  volumes,  including  text-books,  treatises,  atlases, 
descriptive  and  illustrated  catalogues,  biographical 
sketches  of  eminent  surgeons,  etc.,  567. 

German  dissertations,  35. 

Monographs  (mostly  French),  17. 

Reprints,  494. 

The  splendid  array  of  text-books  and  treatises  forms  by  far 
♦the  largest  and  most  important  part  of  the  collection.  It  is 
interesting  to  note  that  in  this  group  are  contained  a  number 
of  books  of  real  historical  value.  One  of  the  first  is  “  A 
Treatise  of  Venereal  Diseases,”  a  quarto  volume  by  John 
Astruc  (1684-1766),  translated  from  the  last  Latin  edition 
and  published  in  London  in  1754.  Another  is  “  A  Treatise  on 
Gonorrhoea  Virulenta  and  Lues  Venerea,”  by  Benjamin  Bell 
(1749-1806),  a  two-volume  work  published  in  Edinburgh  in 
1793.  A  third  is  the  interesting  collection  of  “  Letters  Con¬ 
cerning  the  Diseases  of  the  Urethra,”  by  Sir  Charles  Bell 
(1774-1842),  published  in  1810. 

The  works  of  Jean  Civiale  (1792-1867),  the  celebrated 
French  surgeon,  who  applied  the  process  of  lithotripsy  to  the 
destruction  of  urinary  calculi,  also  grace  this  collection.  Here, 
too,  are  found  the  “  Observations  on  the  Structure  and  Dis¬ 
eases  of  the  Testis,”  by  Sir  Astley  Cooper  (1768-1841),  a  folio 
volume  published  in  1830  and  embellished  by  24  plates ;  and 
“  A  Practical  Treatise  on  the  Diseases,  Injuries  and  Malfor¬ 
mations  of  the  Urinary  Bladder,  the  Prostate  Gland  and  the 
Urethra,”  by  Professor  Samuel  D.  Gross  (1805-1884). 

This  collection  also  contains  a  splendid  copy  of  “  Practical 
Observations  on  the  Treatment  of  the  Diseases  of  the  Prostate 


Db.  IIuiu)  :  There  is  one  aspect  I  think  in  which  Dr.  Norton 
was  preeminent,  and  that  is  as  a  literary  man.  He  had  literary 
instincts,  a  literary  facility,  and  he  also  had  a  remarkably 
quick  judgment  as  to  literary  form  and  taste.  I  have  always 
felt  that  eventually  he  might  have  filled  a  high  place  in  medical 
journalism.  Few  are  capable  of  doing  medical  journalism  as 
it  ought  to  be  done.  Within  two  or  three  weeks  of  his  sad  and 
untimely  death  I  received  word  from  two  different  quarters, 
from  editors  of  journals,  that  they  had  been  going  to  offer  him 
an  editorial  position.  One  of  them  was  the  most  important 
medical  journal  in  the  country.  I  am  sure  that  had  he  lived 
he  might  have  found  a  career  in  medical  journalism  which  he 
would  have  enjoyed.  His  heart  was  in  that  sort  of  work  and  he 
did  it  exceptionally  well. 
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Gland,”  by  Sir  Everard  Home  (1756-1832),  John  Hunter’s 
brother-in-law.  Home’s  work  consists  of  two  octavo  volumes 
illustrated  by  copper  plates  from  drawings  made  by  William 
Clift,  Hunter’s  last  apprentice. 

A  book  by  William  Cockburn  entitled  “The  Symptoms, 
Nature,  Cause  and  Cure  of  a  Gonorrhoea,”  is  of  especial  inter¬ 
est.  This  book,  published  in  London  in  1719,  is  the  first 
medical  work  in  which  a  colored  copper  plate  was  used. 

A  reprint  of  two  tracts  by  Jean  Paul  Marat  (1744-1793), 
a  French  revolutionist,  is  an  exceptionally  rare  production. 
The  first  is  “An  Essay  on  Gleets.”  These  tracts  were  printed 
for  private  circulation  only,  the  edition  consisting  of  84  copies. 
The  complete  works  of  Philip  Ricord  and  of  Sir  Henry 
Thompson  are  also  of  unusual  interest  and  value,  both  from  a 
historical  and  a  clinical  standpoint.  Ricord  was  the  first  to 
establish  the  duality  of  gonorrhoea  and  syphilis;  Sir  Henry 
Thompson  was  famous  for  his  work  on  the  prostate  and  on 
stone  in  the  bladder. 

Reference  should  be  made  to  the  several  treatises  on  anatomy 
and  surgery,  especially  those  published  early  in  the  eighteenth 
centur}r.  For  example,  the  collection  contains  a  copy  of 
William  Cheselden’s  “  Anatomy  of  the  Human  Body,”  to 
which  is  added  “  A  Short  Historical  Account  of  Cutting  for 
the  Stone.”  Cheselden  (1688-1752)  was  an  eminent  English 
surgeon  and  anatomist,  whose  dexterity  in  lithotomy  excited 
the  wonder  of  his  contemporaries.  He  preferred  the  lateral 
operation,  performing  it  in  54  seconds  of  time. 

The  different  editions  of  the  works  of  John  Hunter  (1728- 
1793),  the  founder  of  scientific  surgery,  are  well  represented. 
The  works  of  Malgaigne  and  the  more  modern  works  ef  Guyon, 
both  celebrated  French  surgeons,  add  much  to  its  value.  The 
works  of  American  surgeons — Senn,  Gross,  Bumstead,  Taylor 
and  others — occupy  conspicuous  places  in  Dr.  Young’s 
collection. 

The  early  volumes  of  several  important  journals  have  been 
added :  Annales  des  Maladies  des  Organes  Genito-Urinaires, 
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Yols.  I-XXI,  1883-1903;  Association  Frangaise  d’Urologie, 
Yols.  I-XI,  1896-1907;  Internationales  Centralblatt  fiir  die 
Physiologie  und  Pathologie  der  Harn-  und  Sexual-Organe, 
Yols.  I-X,  1889-1899;  Centralblatt  ftir  die  Ivrankheiten  der 
Harn-  und  Sexual-Organe,  Yols.  XI-XAH,  1900-1905;  Mo- 
natsberiehte  fiir  Urologie,  Yols.  YI-XI,  1901-1906. 

Memoires  de  l’Academie  Eoyale  de  Chirurgie,  Vols.  II.  Ill, 
YI-XV,  1771-1774,  and  A  Descriptive  and  Illustrated  Cata¬ 
logue  of  the  Calculi  and  Other  Animal  Concretions  Contained 
in  the  Museum  .of  the  Royal  College  of  Surgeons  in  London, 
1842-1845,  Supplement  I,  by  Thomas  Taylor,  1871,  3  vols., 
should  be  also  mentioned. 


Baillie,  M. 

A  series  of  engravings,  accompanied  with  explanations,  which  are 
intended  to  illustrate  thei  morbid  anatomy  of  some  of  the  most  im¬ 
portant  parts  of  the  human  body.  2.  ed.  London,  1812.  Fol. 

Ballenger,  E.  G. 

Genito-urinary  diseases  and  syphilis.  2.  ed.  London,  1914.  8°. 

Bartholow,  R. 

Spermatorrhoea  ;  its  causes,  symptoms,  results  and  treatment.  4.  ed. 
New  York,  1879.  8°. 

A  practical  treatise  on  materia  medica  and  therapeutics.  7.  ed.  New 
York.  1893.  8°. 

Bastianelli,  R. 

Studio  etiologico  sulle  infezioni  delle  vie  urinarie.  Iloma,  1895.  8°. 

Bazy,  P. 

Maladies  des  voies  urinaires.  S6m6iologie.  Paris  [n.  d.].  16°. 

Beale,  L.  S. 

Urinary  and  renal  derangements  and  calculous  disorders.  Philu..  18S5. 
12°. 


Several  important  works  on  anatomy  have  been  included. 
Among  these  is  the  American  edition  of  John  and  Charles 
Bell’s  treatise  entitled  “  The  Anatomy  of  the  Human  Body,” 
a  famous  English  text-book  originally  published  in  four 
volumes. 

Among  works  of  a  biographical  nature,  in  Dr.  Young’s 
collection,  we  find  a  copy  of  “  Sketches  of  the  Character  and 
Writings  of  Eminent  Living  Surgeons  and  Physicians  of 
Paris.”  Translated  from  the  French  of  J.  L.  H.  Peisse  by 
Elisha  Bartlett,  M.  D.,  it  was  published  in  Boston  in  1831. 
The  book  contains  nine  biographical  articles,  beginning  with 
Dupuytren  and  ending  with  Civiale. 

A  similar  but  larger  work,  appearing  12  years  later  (1843) 
than  Peisse’s  book,  has  also  been  added.  It  is  Dr.  F.  Campbell 
Stewart’s  volume,  entitled  “  The  Hospitals  and  Surgeons  of 
Paris.  An  Historical  and  Statistical  Account  of  the  Civil 
Hospitals  of  Paris;  with  Miscellaneous  Information,  and 
Biographical  Notices  of  Some  of  the  Most  Eminent  of  the 
Living  Parisian  Surgeons.” 

BOOKS  GIVEN  TO  THE  JOHNS  HOPKINS  HOSPITAL 
LIBRARY  BY  DR.  HUGH  H.  YOUNG.* 

Acton,  W. 

Prostitution  considered  in  its  moral,  social  and  sanitary  aspects,  in 
London  and  other  large  cities  and  garrison  towns.  2.  ed.  London, 
1870.  8°. 

The  functions  and  disorders  of  the  reproductive  organs.  6.  ed.  Phila., 
1875.  8°. 

Am  BARD,  L. 

Physiologie,  normale  et  pathologique  des  reins.  Paris.  1914.  8°. 

American  College  of  Surgeons. 

A  list  of  fellows.  Chicago,  1913.  8°. 

American  Journal  of  Urology. 

Vols.  1-5,  1904-1909.  New  York.  5  vols.  8°. 

American  Medical  Association,  Transactions. 

Section  on  genito-urinary  diseases.  Chicago,  1914-1915.  2  vols.  8°. 

Section  on  surgery.  Chicago,  1914.  8°. 

Section  on  surgery  and  anatomy.  Chicago.  1903-1912.  10  vols.  8°. 

ANNALES  DES  MALADIES  DES  ORGANES  GfiNITO-URINAIRES. 

Vols.  1-14,  16-21,  1883-1896,  1898-1903.  Paris.  20  vols.  8°. 


Belhomme,  L.,  and  Martin,  A. 

Traitd  pratique  et  Slementaire  de  pathologie  syphilitique  et  vSnSrienne. 
Paris,  1804.  16°. 

Bell,  B. 

A  treatise  on  gonorrhoea  virulenta  and  lues  venerea.  2  vols.  Edin¬ 
burgh,  1793.  8°. 

Bell,  C. 

Letters  concerning  the  diseases  of  the  urethra.  London,  1810.  8°. 

The  same.  Boston.  1811.  12°. 

A  treatise  on  the  diseases  of  the  urethra,  vesica  urinaria,  prostate,  and 
rectum.  London,  1820.  8°. 

Illustrations  of  the  great  operations  of  surgery,  trepan,  hernia,  ampu¬ 
tation,  aneurism,  and  lithotomy.  London,  1821.  4°. 

Bell,  J. 

Engravings  of  the  bones,  muscles  and  joints.  First  Am.  from  the 
second  London  ed.  Phila.,  1815.  4°. 

Bell,  J.  and  C. 

The  anatomy  of  the  human  body.  4  vols.  in  2.  New  York,  1809.  8°. 

Belmas,  D. 

Traits  de  la  cystotomie  sus-pubienne.  Paris,  1827.  12°. 

Bickiiam,  W.  S. 

A  text-book  of  operative  surgery,  rhila.,  1903.  8°. 

Bierkowski,  L.  J. 

Anatomisch-chirurgische  Abbildungen  nebst  Darstellung  und  Beschrei- 
bung  der  chirurgischen  Operationen  nach  den  Methoden  von  v.  Graefe, 
Kluge,  und  Rust.  Berlin,  1827.  Fol. 

Bigelow,  H.  J. 

Litholapaxy  ;  or,  rapid  lithotrity  with  evacuation.  Boston,  1878.  8°. 

I.  The  mechanism  of  dislocations  and  fractures  of  the  hip.  II.  Litho¬ 
lapaxy  ;  or,  rapid  lithotrity  with  evacuation.  Boston,  1900.  8°. 

Orthopedic  surgery  and  other  medical  papers.  Boston,  1900.  8°. 


Birnbaum,  R. 

A  clinical  manual  of  the  malformations  and  congenital  diseases  of  the 
foetus.  Transl.  by  G.  Blacker.  Phila.,  1912.  8°. 

Boeck,  W. 

Erfahrungen  fiber  Syphilis.  Stuttgart,  1875.  8°. 


Boeckel,  A. 

Valeur  de  la  nephrectomie  dans  la  tubereulose  renale.  Paris,  1912.  8°. 


Bonamy,  C.,  Broca,  F„  and  Beau,  E. 

Atlas  d’anatomie  descriptive  du  corps  humain.  2. 
artbrea,  veines,  vaisseaux  lymphatiques  et  aponCvroses. 


4°. 


partie. 

Paris 


Cceur, 

[1844]. 


BOI  RDILLAT,  H. 

Calculs  de  l’urfethre  et  des  regions  circonvoisines  chez  1’homme  et 
chez  la  femme.  Paris.  1869.  8°. 


Boyer,  A. 

Traite  des  maladies  chirurgieales  et  des  operations  qui  leur  couvien- 
nent.  4.  ed.  Paris,  1831.  Vols.  8,  9,  10.  8°. 

Brewer,  G.  E. 

A  text-book  of  surgery.  New  York  and  Phila.,  1903.  8°. 


Annals  of  Surgery. 

Vols.  31-43,  1900-1906.  Phila.  13  vols.  8°. 

Archives  urologiques  de  la  Clinique  de  Necker. 

Vol.  1,  1914.  Parts.  4°. 

Association  franqaise  d’urologie. 

Vols.  1-11,  1896-1007.  Paris.  11  vols.  8°. 

Astruc,  J. 

A  treatise  of  venereal  diseases.  Transl.  from  the  last  Latin  ed. 
printed  at  Paris.  London,  1754.  4°. 


*  This  list  has  been  prepared  in  the  library  by  Miss  Minnie  W.  Blogg 
and  her  assistants.  Miss  Foster  and  Miss  Ebaugh.  whose  efficient  services 
are  well  known  and  appreciated  by  ail  connected  with  The  Johns  Ilopkins 
Hospital  and  Medical  School. 


Bl'MSTEAD,  F.  J. 

The  pathology  and  treatment  of  venereal  diseases.  3.  ed.  Phila.,  1874. 
8°. 

Burckhardt,  E. 

Endoskopie  und  endoskopische  Therapie  der  Krankheiten  der  Harnrbhre- 
und  Blase.  Tubingen,  1889.  8°. 

Bi rton,  R. 

The  anatomy  of  melancholy,  what  it  is,  with  all  the  kinds,  causes* 
symptoms,  prognostics,  and  several  cures  of  it.  3  vols.  Boston,  1859. 
12°. 

Carmichael,  R. 

An  essay  od  the  venereal  diseases  which  have  been  confounded  with 
syphilis,  and  the  symptoms  which  exclusively  arise  from  that  poison 
Dublin,  1814.  4°. 

An  essay  on  venereal  diseases,  and  the  uses  and  abuses  of  mercury  in 
their  treatment.  2.  ed.  London,  1825.  8°. 
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Carson,  J. 

Illustrations  of  medical  botany. 
5  vols.  Phila.,  1847.  Fol. 


The  drawings  on  stone  by  J.  H.  Colen. 


Casper,  L. 

Lehrbuch  der  Urologie,  mit  Eiuschluss  der 
krankungen.  Berlin  und  Wien,  1003.  8  . 

A  text-book  of  geBito-urinary  diseases,  including 
orders  in  man.  Transl.  and  ed.  by  C.  IV.  Bonney. 
The  same.  2.  ed.  1909. 


mitnnlichen  Sexualer- 

functional  sexual  dis- 
rhila.,  1906.  8,°. 


Casper,  L.,  and  Lohnstein,  H.  . 

Monatsberichte  fiber  die  gesamtleistungen  auf  dem  Gebiete  der  Ixrank- 
heiten  des  Harn-  und  Sexual-Apparates.  4  vols.  Berlin,  1896-1899. 
8°. 


Casper,  L„  and  Richter,  P.  F.  .... 

Functionelle  Nierendiagnostik  mit  besonderer  Berficksichtigung  der 
Nierenchirurgie.  Berlin  und  Wien,  1901.  8°. 


Cathelin,  F.  _  .  1o0 

Le  cloisonnempnt  vesical  et  la  division  des  urines.  1  aris,  1903.  1-  . 

Conferences  cliniques  de  chirurgie  urinaire.  laris,  1909.  8  . 


Centralblatt  fur  die  Krankheiten  der  Harn-  und  Sexual-Organe. 
Vols.  11-16,  1900-1905.  Leipzig.  6  vols.  8°. 


ClIESELDEN  W. 

The  anatomy  of  the  human  body.  7.  ed.  London,  1756.  12°. 

Chevalier,  E. 

Chirurgie  des  voies  urinaires.  Paris,  1899.  16°. 

Cheyne,  W.  W.,  and  Burghard,  F.  F. 

A  manual  of  surgical  treatment.  Vol.  7.  Phila.  and  New  York. 
1903.  8°. 


Childs,  G.  B. 

Gonorrhoea  and  its  consequences  : 
venereal  disease.  Loudon,  1843. 


with  a  short  historical 
12°. 


sketch  of  the 


Paris,  1841.  12° 


Ciiopart,  F. 

Traite  des  maladies  des  voies  urinaires. 

The  same.  Paris,  1855.  8°. 

ClVIALE,  J. 

Nouvelles  considerations  sur  la  retention  d’urine.  Paris,  1823.  8  . 

Parallele  des  divers  moyens  de  traiter  les  calculeux.  Paris,  lbrfb.  8  . 
Traits  de  l’affection  calculeuse,  ou  recherches  sur  la  formation,  les 
caract&res  physiques  et  chimiques,  les  causes,  les  signes  et  les  effets 
pathologiques  de  la  pierre  et  de  la  gravelle  [etc.].  Paris,  1838.^ 

Traite  pratique  et  historique  de  la  lithotritie.  Paris,  184 1.  8  . 

Traite  pratique  snr  les  maladies  des  organes  genito-urinaires. 

3  vols.  Paris,  1850-1851.  12°. 

The  same.  3.  ed.  3  vols.  Paris,  1858-1860.  8  .  . 

Collection  de  calculs  urinaires  et  d’instruments  de  chirurgie.  l  aris, 
180*}  8° 

La  lithotritie  et  la  taille,  guide  pratique  pour  le  traitement  de  la 
pierre.  Paris,  1870.  8°. 

Clare,  P. 

A  new  and  easv  method  of  curing  the  lues  venerea  by  the  introduction 
of  mercury  into  the  system  through  the  orifices  of  the  absorbent  vessels 
on  the  inside  of  the  mouth.  3.  ed.  London,  1780.  12  . 


2.  ed. 


Clerc,  F.  F. 

Traite  pratique  des  maladies  vdndriennes.  Vol.  1. 


Paris,  1860. 


8°. 


COCIvBURN,  W.  , 

The  symptoms,  nature,  cause  and  cure  of  a  gonorrhoea.  3.  ed.  London, 

1719.'  12°. 

Columbia  University,  New  York  City. 

Studies  from  the  laboratory  for  surgical  research.  Vol.  1.  1903- 

1907.  8°. 


COXGRES  INTERNATIONAL  DE  MICDECINE,  XIII,  PARIS.  1900.° 
Paris-medical,  assistance  et  enseignement,  Paris,  1900.  8°. 

Congress  of  American  Physicians  and  Surgeons,  Transactions. 
Vols.  6-7.  1903,  1907.  8°. 


Cooper,  Sir  A. 

Observations  on  the  structure  and  diseases  of  the  testis. 
Fol. 

The  same.  2.  ed.  1841. 


London,  1830. 


Cooper,  A. 

Syphilis  and  pseudo-syphilis.  London,  1884.  8°. 

Cooper,  S.  o 

The  first  lines  of  the  practice  of  surgery.  Phila.,  1808.  8  . 

Corfe,  G. 

A  popular  treatise  on  the  kidney  ;  its  hitherto  unknown  functions  and 
its  diseases,  in  connection  with  the  circulating  animal  oils,  etc. 
London,  1839.  8°. 


COULSON,  W. 

On  the  diseases  of  the  bladder  and  prostate  gland. 
1881.  8°. 


6.  ed.  New  York, 


Councilman,  W.  T. 

Pathology.  Boston,  1912.  8°. 

Courtenay,  F.  B. 

On  spermatorrhoea  and  certain  functional  derangements  and  debilities 
of  the  generative  system  :  their  nature,  treatment  and  cure.  11.  ed. 
London,  1878.  16°. 


Crile,  G.  W. 

Experimental  research  into  the  surgery  of  the  respiratory 
2.  ed.  Phila.,  1900.  8°. 

An  experimental  and  clinical  research  into  certain  problems 
to  surgical  operations.  Phila.,  1901.  8°. 

Blood-pressure  in  surgery,  an  experimental  and  clinical 
Phila.  and  London,  1903.  8°. 


system. 

relating 

research. 


Crookshanic,  E.  M. 

Manual  of  bacteriology.  2.  ed.  London,  1887.  8°. 

Cruikshank,  W. 

The  anatomy  of  the  absorbing  vessels  of  the  human  body.  2.  ed. 
London,  1790.  8°. 

Cruveilhieb,  J. 

Anatomie  pathologique  du  corps  humain.  2  vols.  Paris,  1829-1842. 
Fol. 


Cullen,  T.  S. 

Cancer  of  the  uterus,  its  pathology,  symptomatology, 
treatment.  New  York,  1900.  4°. 


diagnqsis  and 


CULLERIER,  A.  P.  A. 

Des  affections  blennorrliagiques.  Paris,  1861.  8°. 


CULVERWELL,  R.  J. 

Medical  consultations.  On  morbid  secretions,  stricture,  and  irritability 
of  the  urethra,  etc.  London,  1838.  8°. 


Curling,  T.  B.  ,  ,.  ,  , 

Traite  pratique  des  maladies  du  testicule,  du  cordon  spermatique  et  du 

1  .  _.i  •  ..  .  i  O  A.  A  T  I  1  noonl  l  li  I  ’n  P1Q 


A  practical  treatise  on  the  diseases  of  the  testis  and  of  the  spermatic 
cord  and  scrotum.  3.  ed.  London,  1866.  8°. 


Dawson,  R. 

An  essay  on  spermatorrhoea,  and  urinary  deposits,  with  observations 
on  the  nature,  causes,  and  treatment  of  the  various  disorders  of  the 
generative  system.  5.  ed.  London,  1851.  12°. 


Delbet,  P.  .  . 

Anatomie  chirurgicale  de  la  vessie..  laris.  18Jo.  b  . 

Vessie,  urfetre,  prostate,  verge,  pdrinee.  Paris,  1901.  8  . 

Delefosse,  E.  .  .  „  .  i„o 

Pratique  de  la  chirurgie  des  voies  urinaires.  Paris,  18iS.  l-  . 

Desault,  P.  J.  .  .  ...  M_otn 

Traite  des  maladies  des  voies  urinaires.  laris  L1799J.  1-  . 

Desnos,  E.,  and  Minet,  H. 

Traite  des  maladies  des.voies  urinaires.  Pans,  1909.  8  . 


Deventer,  H. 

The  art  of  midwifery 
ever  instructions  are 
1716.  8°. 


improved.  Fullv  and  plainly  laying  down  what 
requisite  to  make  a  compleat  midwife.  London, 


Dionis,  P. 

Fours  d’opCrations  de  chirurgie,  demonstr^es  au  Jardin  Royal.  i. 
ed  revue,  augmentee  de  remarques  importantes  par  G.  de  la  l*  aye. 
Paris,  1773.  8°. 


Disse,  J. 

Harn-  und  Geschlectsorgane.  I.  Tell.  Harnorgane. 


.Tena,  1902.  8°. 


Dolbeau,  H.  F. 

De  l’dpispadias  ou  fissure  urethrale  superieure  et  de  son  traitement. 
Paris,  1861.  ,Fol. 

Douglas,  R. 


1  lln’OO 


+l-i  n  oti/lnnuin 


Ducamp,  T. 

A  treatise  on  retention  of  urine,  caused  by 
Transl.  from  the  French  by  W.  M.  Herbert. 


structures  in  the  urethra. 
New  York.  1827.  8°. 


Dupierris,  M. 

Mdmoire  sur  les  l-gtrecissements  organiques  du  canal  de  1  uretre.  et 

,  •  _  _ _ _ : _ A  /-»  -f  inn  nt  mPlSlOTI  nnill’ 


Dupuytren,  G.  ; 

Memoire  sur  une  maniere  nouvelle  de  pratiquer  l'operation  de  la  pierre, 
termine  et  publie  par  J.  L.  Sanson  et  L.  J.  B£gin.  Paris,  1836.  1  ol. 


Durkee,  S. 

A  treatise  on  gonorrhma  and  syphilis.  Boston,  1859,  8  . 


Engliscii,  J. 

Ueber  die  neueren  Behandlungsmethoden 
(Kastration,  Ligatur  des  Samenstranges, 
1897.  8°. 


der  I’rostatahypertrophie. 
Organotherapie.)  Wien, 


Esbach,  G.  H. 

Les  calculs  urinaires  et  biliaires  ; 
Paris,  1885.  8°. 


physiologic,  analyse,  tln5rapeutique. 


Estes,  W.  L. 

The  treatment  of  fractures.  New  York,  1900.  8  . 


Faudacq,  C.  F. 

Reflexions  sur  les  playes,  ou  la  methode  de  proceder  a  leur  curation 
[etc.].  Paris,  1736.  i0°. 
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Fenwick,  E.  H. 

The  electric  illumination  of  the  bladder  and  urethra  as  a  means  of 
diagnosis  of  obscure  vesico-urethral  diseases.  2.  ed.  London,  1889.  8°. 
The  value  of  radiography  in  the  diagnosis  and  treatment  of  urinary 
stone.  London,  1908.  8°. 

Fernfxius,  Ambianus  J. 

Universa  medicina  ab  ipso  quidem  authore  ante  obitum  diligenter 
recognita  et  justis  accessionlbus  locupletata  [etc.].  Editio  octava. 
Lugduni,  1615.  Fol. 

Finger,  E. 

Die  Syphilis  und  die  venerischen  Krankheiten.  3.  Aufl.  Leipzig  und 
Wien,  1892.  8°. 

Die  Rlennorrhoe  der  Sexualorgane  und  ihre  Complicationen  [etc.]. 
3.  Aufl.  Leipzig  und  Wien,  1893.  8°. 

Flint,  A. 

Manual  of  chemical  examination  of  the  urine  in  disease.  4.  ed.  New 
York,  1875.  12°. 

The  same.  5.  ed.  New  York,  1883. 

Fluegel,  M. 

Exodus,  Moses  and  the  Decalogue  legislation  [etc.].  Baltimore,  1910. 
8°. 

Flugge,  C.  G.  F.  W. 
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1.  The  Effect  of  Unilateral  Excision  of  the  Adrenal,  Section  of  the 
Splanchnic  and  Section  of  the  Renal  Nerves,  on  the  Secretion 
of  the  Kidney.  (Abstract.)  E.  K.  Marshall,  Jr.,  and  A.  C. 
Kolls. 

This  work  was  undertaken  to  study  the  effect  of  unilateral 
excision  of  the  adrenal  on  the  function  of  the  kidney  of  the  side 
operated  upon.  Dogs  were  used  exclusively.  Paraldehyde  was 
used  as  an  anesthetic  except  in  cases  of  survival  operations  which 
were  performed  aseptically  under  ether.  The  urine  was  collected 
separately  from  each  kidney  by  cannulating  the  ureters.  The 
amount,  specific  gravity,  chlorides,  urea  and  creatinine  of  the  urine 
were  determined  on  each  side  during  one-hour  periods  with  and 
without  diuresis.  The  excretion  of  phenolsulphonephthalein  was 
determined  on  the  two  sides  for  one  hour. 

The  results  were  as  follows:  The  excretion  of  the  kidney  on 
the  side  operated  upon  as  compared  with  that  of  the  other  kidney 
showed:  increase  of  water,  decreased  specific  gravity,  relative 
decrease  but  absolute  increase  of  urea,  relative  and  absolute  in¬ 
crease  of  chlorides,  relative  decrease  but  no  absolute  change  in 
creatinine  and  phthalein.  Removal  of  the  adrenal  in  the-  dog  is 
necessarily  associated  with  injury  to  the  splanchnic.  Section  of 
the  splanchnic  produces  the  same  results  as  removal  of  the  adrenal. 
However,  this  does  not  prove  that  the  adrenal  is  not  concerned,  for 
one  may  argue  that  after  splanchnotomy  the  adrenal  ceases  to 
secrete.  Section  of  the  renal  nerves  without  disturbance  of  the 
relations  of  the  adrenal  and  kidney  causes  the  same  changes  as 
removal  of  the  adrenal  or  as  section  of  the  splanchnic  nerve. 

The  conclusion,  therefore,  seems  justified  that  the  changes  are 
brought  about  by  injury  to  the  splanchnic  nerve. 


OF  SOCIETIES. 

Some  of  the  results  are  interesting  in  themselves.  We  can  divide 
the  substances  excreted  by  the  kidney  into  two  classes:  (1)  Those 
that  are  excreted  in  increased  amount  after  nerve  section,  namely, 
water,  chlorides  and  urea;  (2)  Those  whose  excretion  is  unaffected 
by  section  of  the  splanchnic,  namely,  phthalein  and  creatinine. 

Decreasing  the  blood  flow  of  one  kidney  by  careful  compression 
of  the  renal  artery  causes:  (1)  In  a  normal  animal  a  decrease  of 
water,  a  relative  and  an  absolute  decrease  of  chlorides,  a  relative 
increase  and  an  absolute  decrease  in  urea,  a  relative  increase  but 
no  absolute  change  in  phthalein  and  creatinine;  (2)  In  an  animal 
operated  upon,  a  return  of  the  excretion  of  the  kidney  operated 
upon  to  one  approximating  the  normal  excretion  in  water,  chlor¬ 
ides,  urea  and  creatinine.  Therefore,  since  the  same  changes  can 
be  produced  by  altering  the  blood  flow  through  the  kidney  as  are 
evident  after  nerve  section,  one  must  conclude  that  the  phenomena, 
obtained  after  splanchnic  section  are  caused  in  part,  if  not  entirely, 
by  vasomotor  disturbances  and  a  consequent  increased  blood  flow 
through  the  kidney  of  the  side  operated  upon. 

The  results  which  have  been  given  above  have  been  obtained 
with  hypertonic  sodium  chloride  as  the  diuretic.  A  different 
picture  is  obtained  when  certain  other  diuretics  are  used.  If  after 
unilateral  splanchnic  section  one  employs  sodium  sulphate,  sodium 
nitrate  or  urea  in  hypertonic  solution  as  a  diuretic,  the  differences 
in  the  excretion  of  the  two  kidneys  are  absent  or  much  less  marked 
than  without  diuresis,  or  with  sodium  chloride  diuresis. 

2.  Experiences  with  Acoustic  Tumors.  (Abstract.)  Dr.  Harvey 

Cushing. 

This  was  a  report  of  some  detailed  studies  of  a  series  of  30 
tumors  of  the  nervus  acusticus,  usually  incorporated  in  the  group 
of  so-called  “  cerebellopontile  ”  tumors.  In  the  series  of  468 
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verified  cases  in  the  speaker’s  series,  8  per  cent  proved  to  be 
isolated  tumors  (neurofibromas)  of  the  acoustic  nerve.  A  histor¬ 
ical  summary  of  the  past  observations  on  these  tumors  was  given 
with  special  reference  to  Cruveilhier’s  notable  case. 

The  symptomatology  of  the  tumors  was  described  and  emphasis 
was  laid  upon  the  importance  of  securing  an  exact  chronology  of 
the  symptoms,  for  the  majority  of  cases  show  inaugural  symptoms 
referable  to  the  8th  nerve.  Attention  was  also  called  to  the  ques¬ 
tion  of  the  B&rany  reactions  and  of  the  changes  in  the  temporal 
bone  shown  by  roentgenological  studies. 

Chief  stress  was  laid  upon  the  peculiar  and  destructive  patholog¬ 
ical  character  of  the  tumors,  which  have  been  variously  designated 
as  endotheliomas  or  fibromas  or  gliomas,  but  which  probably  come- 
from  some  congenital  Anlage  in  the  peripheral  end  of  the  acoustic 
nerve  at  its  entrance  into  the  internal  auditory  meatus.  It  is  safe 
at  present  merely  to  designate  them  as  acoustic  tumors. 

The  operative  features  of  these  cases  were  described,  and  the 
speaker  gave  in  some  detail  his  preferential  procedure  with  a 
bilateral  exposure  of  the  cerebellum  and  an  extracerebellar  ap¬ 
proach  to  the  tumor.  The  mortality  of  these  operations  in  the 
past  has  been  regarded  as  nearly  70  per  cent,  but  in  the  series  of 
operations  which  were  reported  it  was  much  lower,  about  12  per 
cent,  owing  to  the  fact  that  an  intracapsular  enucleation  of  the 
growth  was  performed  rather  than  an  attempted  total  extirpation. 

DISCUSSION. 

« 

Dr.  Welch:  I  agree  with  Dr.  Cushing  that  the  pathological  side 
is  one  of  the  most  interesting  aspects  of  his  paper,  and  I  think  it 
is  a  contribution  of  the  first  rank.  These  tumors  are  presumably 
tumors  which  correspond  to  growths  which  in  the  ordinary 
peripheral  nerves  are  variously  called  neurofibromata,  false 
neurofibromata,  pseudo-neurofibromata  etc.,  but  after  all  es¬ 
sentially  very  much  the  same  Anlage.  It  is  the  determination  of 
this  which  is  the  capital  point  to  my  mind  that  comes  out  from 
Dr.  Cushing’s  paper.  It  seems  at  first  glance  very  disturbing  to 
have  these  various  names,  fibroma,  fibro-sarcoma,  endothelioma, 
etc.  It  seems  that  if  one  pathologist  calls  a  tumor  an  endothelioma 
and  another  calls  it  a  fibro-sarcoma,  they  are  miles  apart.  It  is  a 
matter  of  trifling  importance.  I  do  not  think  this  great  variety 
of  designation  is  a  matter  for  very  severe  criticism.  I  judge  that 
these  cases  described  by  Dr.  Cushing  are  not  true  neuromata  in 
any  sense;  indeed  I  think  the  name  neuroma  is  somewhat  ob¬ 
jectionable,  although  rather  an  old  name.  As  I  said  before,  these 
tumors  evidently  belong  in  the  same  category  as  those  loosely 
called  neuromata,  pseudo-neuromata  etc.,  in  the  peripheral  nerves. 
Dr.  Cushing  has  thrown  great  light  upon  this  subject  to-night. 

Dr.  Halsted.  (Abstract.):  The  most  interesting  part  I  think  of 
this  paper  is  that  one  can  take  out  these  tumors  with  practically 
no  mortality.  In  Germany  the  most  recent  statistics  (as  late  as 
1915)  give  a  mortality  of  from  75  to  80  per  cent,  and  one  surgeon 
had  a  mortality  of  100  per  cent  with  quite  a  large  number  of 
tumors.  All  this  is  particularly  interesting  to  one  who  has 
watched  the  development  of  the  surgery  of  the  brain.  The  greatest 
exponent  in  our  times,  next  to  Dr.  Cushing,  was  Dr.  Horsley,  a 
brilliant  man  and  a  very  skillful  operator. 

'  These  cases  that  Dr.  Cushing  has  shown  are  all  of  large  tumors. 
They  are,  of  course,  much  the  most  interesting  to  show,  but  I 
should  like  to  know  if  he  has  had  some  early  cases,  such  as  some 
the  otologists  have  operated  upon.  The  otologists  do  make  a 
diagnosis  of  the  acoustic  nerve  tumors  very  early  and  some  of 
them  have  taken  the  translabyrinthine  route.  For  these  large 
tumors  that  would  be  impossible,  but  for  the  early  cases  the 
translabyrinthine  route  has  been  practised  successfully  quite 
a  number  of  times.  Five  or  six  surgeon  otologists  have  been  most 
successful  so  far  as  the  life  of  the  patient  was  concerned.  One 
of  the  German  surgeons  who  had  had  a  tremendous  mortality 


from  the  approach  Dr.  Cushing  describes,  in  the  only  case  in  which 
he  made  a  translabyrinthine  operation,  had  a  success.  All  the 
others,  although  otologists,  succeeded  in  removing  tumors  of  the 
acoustic  nerve  without  a  single,  death.  They  were  all  small 
tumors  and  the  diagnosis  was  made  early.  The  superior  petrosal 
sinus  was  wounded  twice,  but  the  bleeding  was  easily  controlled 
by  pressure.  I  wonder  if  Dr.  Cushing  has  had  any  cases  he  could 
approach,  or  would  favor  approaching,  by  this  particular  route? 

Dr.  G.  J.  Heuer:  As  Dr.  Cushing  has  indicated,  the  attempt  to 
enucleate  tumors  in  the  cerebello-pontine  angle  has  been  attended 
by  a  high  mortality;  and  he  has  therefore  been  led  to  adopt  a 
palliative  rather  than  a  radical  procedure  in  the  treatment  of  these 
lesions.  By  bisection  of  the  tumor  with  removal  of  tumor  tissue 
from  within  its  capsule;  in  other  words,  by  leaving  that  portion 
of  the  tumor  in  contact  with  the  pons  undisturbed,  he  has  avoided 
injury  to  the  pons  and  lessened  the  danger  of  respiratory  paralysis. 
It  is  not  an  ideal  procedure,  for  recurrence  of  the  tumor  is  certain. 
Yet  until  earlier  diagnosis  and  earlier  operation  make  radical 
extirpation  possible  without  too  great  danger  to  the  patient,  we 
should  perhaps  be  content  with  it. 

Dr.  Barker:  With  regard  to  early  diagnosis,  ordinarily  one 
has  to  deal  with  pressure  symptoms,  deafness  associated  with 
tinnitus,  or  with  dizziness  or  staggering.  It  seems  to  me  desirable 
that  practitioners  should  have  the  aid  not  only  of  trained 
neurologists,  but  also  Of  a  skilled  otologist  for  special  analysis  of 
the  cochlear  and  vestibular  functions  and  particularly  for  the 
several  Barany  tests. 

What  Dr.  Cushing  has  said  about  the  nature  of  these  growths 
interests  me  very  much.  I  think  we  ought  to  keep  in  mind  the 
exact  position  of  what  we  call  the  cochlear  and  vestibular  nerves. 
These  nerves  do  not  correspond  to  peripheral  spinal  nerves  in  the 
ordinary  sense  at  all,  but  rather  to  their  posterior  roots,  since 
corresponding  to  the  posterior  root  ganglia  of  the  spinal  nerves  are 
the  ganglion  spirale  and  the  ganglion  vestibulare  of  the  labyrinth. 
When  we  recall  the  histogenesis  of  the  posterior  root  ganglia  and 
remember  that  the  ganglia  of  the  cerebral  nerves  have  a  similar 
origin,  you  will  understand  that  there  can  easily  be  in  the  posterior 
root  ganglia,  and  also  in  the  nerves  between  them  and  the  central 
organ,  structures  that  correspond  to  the  framework  of  the  central 
system.  In  this  framework  there  are  two  main  types  of  cells,  the 
spongioblast  type  and  the  pure  neuroglial  type.  The  pictures  Dr. 
Cushing  has  shown  are  suggestive  to  my  mind  of  the  possible 
presence  of  both  types  of  framework  cells  in  these  growths,  not 
unlike  those  occurring  in  retinal  gliomata.  Dr.  Councilman  has 
also  apparently  seen  true  glial  fibers  in  these  tumors. 

Dr.  Cushing:  As  Dr.  Halsted  says,  the  translabyrinthine  opera¬ 
tion  was  originally  proposed  by  Panse  and  five  or  six  operations 
have  subsequently  been  attempted.  It  seems  to  me  that  there  are 
obvious  drawbacks  to  this  method  of  approaching  the  fesion,  for 
it  is  evidently  suitable  only  for  very  small  tumors  largely  limited 
to  a  dilated  porus  internus.  Moreover,  the  procedure  leaves  no 
decompression  area  which  could  offset  the  possibility  of  future 
growth  of  an  incompletely  removed  tumor.  It  is  inevitable,  too, 
after  such  an  operation  that  there  should  be  a  subsequent  cere¬ 
brospinal  fluid  leak,  and  a  good  chance,  therefore,  of  meningitis. 
The  operative  wound  in  cases  of  a  brain  tumor  should  unquestion¬ 
ably  always  be  closed  without  drainage. 

Then,  too,  the  difficulty  of  making  a  diagnosis  before  you  have 
something  more  than  a  disturbance  of  vestibular  function  with 
increasing  deafness  is  very  great.  Few  people  would  be  willing 
at  this  early  stage  to  submit  to  an  operation  of  such  magnitude  as 
the  translabyrinthine  operation.  It  is  too  heroic  a  procedure  for 
the  existing  symptoms  at  the  time  when  it  offers  a  possibility  of 
success. 

I  do  not  believe  that  a  surgeon  is  likely  to  expose  an  acoustic 
tumor,  except  as  an  accidental  finding,  of  such  a  size  that  it  can  be 
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totally  enucleated,  though  Dr.  Heuer  tells  me  that  you  have  had 
such  a  case  here.  The  true  acoustic  neurofibroma  cannot  be 
enucleated  as  can  the  pseudo  tumors  of  the  peripheral  nerves,  and 
in  attempting  a  complete  enucleation  the  facial  must  necessarily 
be  sacrificed  together  with  the  remains  of  the  acusticus. 

The  enucleable  tumors,  in  my  experience,  are  tumors  which  do 
not  arise  from  the  nerve  but  rather  from  the  meninges,  pressing 
the  nerves  of  the  recess,  the  acusticus  included,  off  to  one  side. 
These  tumors  are  fibro-endotheliomas  and  are  easily  shelled  out, 
though  their  removal  is  not  absolutely  total,  for  one  is  hound  to 
leave  the  stalk  of  attachment,  which  offers  a  possible  source  of  a 
recurrence  of  the  growth.  I  have  had  some  60  of  these  tumors, 
several  of  them  arising  from  a  point  which  might  have  made 
them  simulate  an  acoustic  tumor,  and  it  is  important  that  they 
should  be  clearly  distinguished  from  one  another. 

I  am  sorry  to  say  that  as  yet  the  Barany  tests  do  not  help  us 
materially  in  arriving  at  a  diagnosis,  though  they  are  interesting, 
of  physiological  importance,  and  should  be  carried  out  in  all  cases, 
if  for  no  other  reason  than  to  improve  our  knowledge  of  vestibu¬ 
lar  function. 

In  regard  to  the  pathology  of  these  lesions,  we  had  little  idea, 
until  we  had  assembled  the  entire  group  of  30  tumors,  how  very 
similar  they  were.  Just  what  they  ought  to  be  called  is  not  clear, 
and  it  is  for  this  reason  that  I  have  accepted  the  non-committal 
term  of  “  acoustic  tumor.”  Possibly  neurofibroma  would  be  the 
best  designation,  though  many  of  the  tumors  in  the  series  had  been 
called  endotheliomas  by  numerous  pathologists  in  the  past.  Some 
of  the  peripheral  tumors  in  cases  of  von  Recklinghausen’s  disease 
have  practically  the  same  architecture  and  are  evidently  lesions 
which  arise  from  the  same  or  a  very  similar  Anlaje. 

FEBRUARY  19,  1917. 

1.  Medical  and  Other  Studies  in  the  East  Indies.  Dr.  W.  C. 

MacCallttm. 

THE  JOHNS  HOPKINS  HOSPITAL  HISTORICAL  CLUB. 

FEBRUARY  12,  1917. 

1.  Elizabeth  Fry,  Quaker  Philanthropist:  Her  Work  for  Prisoners 

and  Insane.  Dr.  Henry  M.  Thomas. 

To  appear  later  in  the  Bulletin. 

2.  Thomas  Holley  Chivers,  Medical  Poet,  Contemporary  of  Poe. 

Dr.  Thomas  R.  Boggs. 

THE  LAENNEC  SOCIETY. 

FEBRUARY  26,  1917. 

1.  The  Complement  Fixation  Test  in  Tuberculosis  with  Besredka’s 

Antigen.1  Dr.  J.  Bronfenbrenner. 

Referring  to  the  value  of  auscultation  as  an  aid  in  the  early  diag¬ 
nosis  of  tuberculosis,  Laennec  wrote  in  the  preface  to  his  great 
work,  “  I  may  say  that  no  one  who  has  made  himself  expert  with 
this  method  will  have  occasion  to  say  with  Baglivi,  ‘  Oh,  how 
difficult  it  is  to  diagnose  the  disease  of  the  lungs!  ’  ” 

In  spite  of  the  great  contribution  rendered  by  Laennec  himself, 
in  spite  even  of  the  epochmaking  discovery  of  Koch,  the  early  diag¬ 
nosis  of  tuberculosis  is  still  a  problem  to  be  solved,  even-as  it  was 
one  hundred  years  ago  in  the  days  of  Laennec. 

Ihe  difficulties  confronting  the  students  of  tuberculosis  are 
many;  but  the  problem  especially  is  difficult  because  of  the  extreme 
pleomorphism  of  the  clinical  manifestations  of  tuberculosis  and 
because  of  the  peculiar  lack  of  uniformity  in  the  course  of  this 
disease  in  different  individuals  affected,  depending  on  their  sus- 


1  From  the  Research  Laboratories  of  the  Western  Pennsylvania 
Hospital,  Pittsburgh.  Pennsylvania. 


ceptibility  or  individual  resistance,  which  are  often  subject  to 
temporary  fluctuations. 

Although  methods  for  the  early  diagnosis  of  tuberculosis  are 
still  wanting,  the  wide  distribution  of  this  disease  is  fairly  well 
established.  In  fact,  tuberculosis,  not  unlike  syphilis,  must  be 
constantly  kept  in  mind  in  making  a  diagnosis,  whatever  may  be 
the  clinical  picture  of  the  case. 

Unfortunately,  the  manifestations  of  syphilis  are  no  less  pleo¬ 
morphic  than  those  of  tuberculosis  and  in  many  instances  they 
may  amazingly  simulate  the  clinical  picture  met  with  in  tuber¬ 
culosis.  In  cases  where  material  for  the  bacteriological  diagnosis 
of  tuberculosis  is  not  at  hand,  the  Wassermann  reaction  is 
practically  the  only  method  for  the  differential  diagnosis  in  such 
instances.  However,  as  the  Wassermann  test  itself  is  not  abso¬ 
lutely  specific,  and  as,  on  the  other  hand,  it  is  not  always  present 
even  in  cases  with  definite  signs  of  lues,  this  test  does  not  offer 
an  absolute  means  of  differentiation  between  the  two  conditions. 

In  the  quest  for  a  reliable  method  for  a  diagnosis  of  tuberculosis, 
numerous  investigators  repeatedly  attempted  to  apply  the  new 
methods  used  in  the  diagnosis  of  other  infectious  diseases,  but 
their  attempts  were  crowned  only  with  partial  success.  Thus  the 
use  of  agglutination,  precipitation,  meiostagmin  and  epiphanin 
reactions  was  found  to  be  of  little  diagnostic  value.  The  remark¬ 
able  usefulness  of  the  Wassermann  reaction  especially  stimulated 
the  efforts  of  numerous  investigators  along  the  lines  of  the  appli¬ 
cation  of  the  Bordet  and  Gengon  reaction  for  the  diagnosis  of 
tuberculosis.  The  earlier  efforts  in  this  direction  were  not  very 
encouraging.  This  could  be  due  to  several  causes.  It  is  possible 
that  (owing  to  the  walled-off  nature  of  the  lesions  and  the  slow  pro¬ 
cess  of  the  disease  in  certain  cases)  there  may  be  none  or  a  very 
small  amount  of  immune  bodies  present  in  the  circulation.  More¬ 
over,  the  concentration  of  circulating  antibodies  is  subject  to 
constant  and  quite  marked  daily  fluctuation  in  the  same  patient. 
Besides,  the  antibodies  in  tuberculosis  may  not  be  of  the  nature 
of  amboceptors  to  any  great  extent.  Again,  tuberculous  ambo¬ 
ceptor,  as  suggested  by  Davidowitch,  may  be  more  thermolabile 
than  most  others,  and  since  complement  deviation  is  usually 
performed  with  inactivated  serum,  the  amboceptor  may  be  largely 
destroyed  in  heating.2  Thus  the  amount  remaining  in  the  serum 
may  not  be  large  enough  to  be  detected  even  by  the  delicate 
method  of  complement  fixation. 

In  addition  to  the  difficulties  due  to  the  apparent  peculiarity  of 
the  immune  processes  in  tuberculous  individuals  and  resulting 
variations  in  concentration  of  specific  amboceptors,  the  lack  of 
proper  antigens  seems  to  have  been  largely  responsible  for  the 
irregularity  in  the  results  obtained  by  different  authors  in  their 
study  of  the  complement  fixation  in  tuberculosis.  A  study  of  the 
literature  on  this  subject  reveals  the  fact  that,  of  all  the  different 
antigens  used,  suspensions  of  living  or  dead  bacteria  were  found 
most  reliable;  but  even  with  such  antigens,  the  results  obtained 
were  not  entirely  satisfactory.  In  1913,  Besredka  succeeded  in 
cultivating  tubercle  bacilli  on  an  entirely  new  medium.  The  fact 
that  on  this  medium  the  organism  showed  some  hitherto  unknown 
properties  induced  him  also  to  try  the  antigenic  properties  of  his 
new  cultures  for  the  complement  deviation  test.  Successful  results 
obtained  by  Besredka  and  Manoukhing  in  their  preliminary  ex¬ 
periments  have  since  been  fully  confirmed  in  several  laboratories. 
It  has  been  found  that  complement  deviation  with  Besredka’s 
tuberculin  gives  a  very  high  percentage  (90-95)  of  positive  results 
in  cases  of  clinical  tuberculosis  and  at  the  same  time  the  occur¬ 
rence  of  the  reaction,  in  cases  in  which  tuberculosis  could  not  be 
detected  clinically,  is  limited  to  less  than  10  per  cent.  The  antigen 
of  Besredka  consists  of  autoclaved  filtered  cultures  of  tubercle 


2  It  is  known  that  about  50  per  cent  of  haemolytic  amboceptor  is 
destroyed  by  inactivation. 
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hacilli  grown  on  a  new  liquid  medium,  composed  of  alkaline  broth 
to  which  are  added  egg-white  and  egg-yolk.3 

As  this  medium  cannot  he  made  in  large  quantities  on  account 
of  its  rapid  deterioration  and  has  to  be  made  fresh  every  time,  the 
composition  of  the  antigen  made  from  it  may  vary  in  different 
batches.  First  of  all,  the  chemical  composition  of  individual  eggs, 
and  the  consequent  variations  in  the  amount  of  alkali  necessary 
for  suitable  clarification,  vary  to  a  marked  degree.  Besides  directly 
affecting  the  chemical  composition  of  the  antigen,  these  fluctua¬ 
tions  in  the  medium  may  also  at  times  enhance  or  inhibit  the 
growth  of  bacteria  and  thus  still  further  influence  the  respective 
values  of  different  batches  of  tuberculin  for  complement  fixation.4 * 

Another  important  source  of  variation  was  found  in  the  apparent 
strain  specificity  displayed  by  different  tuberculous  sera.  It  is 
easy  to  demonstrate  that  certain  tuberculous  sera  may  fix  the  com¬ 
plement  in  the  presence  of  certain  selected  samples  of  Besredka 
and  other  antigens.  Thus,  among  fifty  cases  of  diagnosed  tuber¬ 
culosis,  in  eighteen  only  did  we  find  fixation  with  every  one  of 
the  three  samples  of  Besredka’s  tuberculin.  In  twenty-six  cases  we 
obtained  fixation  with  two  samples  out  of  three,  and  in  two  cases 
the  fixation  was  obtained  with  one  sample  of  tuberculin  only.0 
That  the  selective  fixation  with  different  antigens  is  due  to  the 
strain  specificity,  and  not  to  some  technical  error,  is  evidenced  by 
the  fact  that  in  many  instances,  in  which  the  sera  were  examined 
repeatedly,  the  results  of  such  examinations  invariably  confirmed 
the  selective  tendency  on  the  part  of  the  sera.6 


3  This  medium  is  made  in  the  following  way:  The  white  and  yolk 
of  an  egg  are  each  diluted  with  10  volumes  of  water  and  filtered 
through  a  hard  paper  (Chardin).  The  yolk  solution  is  carefully 
clarified  by  the  gradual  addition  of  sodium  hydroxide.  Both 
solutions  are  autoclaved  and  kept  separately.  Just  before  using 
one  mixes  10  volumes  of  the  sterile  alkaline  veal  infusion  (pre¬ 
pared  without  peptone,  salt  or  glycerin)  with  two  volumes  of  the 
sterile  egg-white  solution  and  one  volume  of  the  sterile  clarified 
egg-yolk  solution.  This  mixture  is  put  into  sterile  tubes  and 
is  used  without  further  sterilization.  As  this  medium  deteriorates 
on  standing,  it  should  be  made  fresh  each  time.  Our  experience 
fully  confirmed  the  statement  of  Besredka  about  the  rapid  growth 
of  certain  strains  of  tubercle  bacilli  on  this  medium.  It  is  true 
not  all  the  strains  seem  to  grow  with  equal  facility,  but  certain 
strains  like  H46  and  H48  from  Dr.  Baldwin,  H12,  H29  and  H31 
from  Dr.  Theobald  Smith,  R3  from  Dr.  Paul  Lewis,  and  H389  from 
Dr.  W.  H.  Park  showed  very  definite  growth  within  the  first  few 
days  after  planting. 

4  This  consideration  should  be  given  a  great  deal  of  attention,  as 
some  of  the  batches  of  antigen  sent  to  us  by  Professor  Besredka 
were  more  anticomplementary  than  others  without  being  more 
antigenic.  Hence  it  is  necessary  to  vary  the  amounts  of  tuberculin 
used  for  the  test  with  each  batch  of  antigen. 

0  Among  4000  sera  examined  in  collaboration  with  J.  Rockman 
and  M.  J.  Schlesinger,  with  a  view  of  establishing  the  nature  of 
these  variations  in  the  respective  fixing  power  of  different  samples 
of  Besredka’s  antigen,  the  reaction  was  found  positive  with  one 
or  more  samples  of  this  tuberculin  in  232  instances.  Each  of  the  232 
sera  thus  selected  was  reexamined  with  seven  different  prepara¬ 
tions  of  tuberculin.  We  found  that  in  167  cases  (72  per  cent)  out 
of  232,  the  fixation  was  obtained  also  with  at  least  four  antigens 
out  of  seven  used.  Out  of  the  remaining  65  cases,  in  23  at  least 

two  tuberculins  fixed  the  complement  and  in  12  cases  the  crude 
tuberculin  of  the  New  York  Board  of  Health  was  the  only  one 
confirming  the  results  obtained  with  the  tuberculin  of  Besredka. 

In  30  cases  out  of  this  total  of  232  the  fixation  occurred  only  with 
the  tuberculins  of  Besredka. 

8  The  existence  of  strain  specificity  in  tuberculosis  may  be  one  of 

the  contributing  factors  in  causing  much  variation  in  the  results 
obtained  by  different  investigators  in  the  complement  deviation 

test  for  the  diagnosis  of  tuberculosis. 


The  greatest  and  most  important  source  of  variation  in  the  anti¬ 
genic  value  of  different  batches  of  Besredka’s  tuberculin  lies, 
however,  in  another  direction.  Already  in  the  beginning  of  the 
study  it  appeared  that  a  number  of  sera  giving  a  positive  Wasser- 
mann  reaction  often  also  showed  fixation  with  Besredka’s  tuber¬ 
culin.  As  one  could  not  find  clinical  evidence  of  tuberculosis  in  all 
of  these  cases,  the  first  explanation  for  this  coincidence  of  the 
two  reactions  naturally  was  that  the  sera  of  syphilitics,  having  a 
high  lipotropic  coefficient,  also  fixed  the  complement  with  the 
tuberculin  of  Besredka  on  account  of  lipoids  contained  in  it.  The 
study  of  a  number  of  sera  giving  a  positive  Wassermann  reaction 
with  this  point  in  mind  showed,  however,  that  the  complement 
deviation  test  with  Besredka’s  antigen  is  not  lipotropic  in  nature. 
Whenever  present  in  sera  possessing  high  lipotropic  propel  tics  it 
depends  on  the  presence  of  a  separate  antibody  having  its  own 
index  different  from  the  lipotropic  index  in  the  same  serum.  More¬ 
over,  when  the  serum  deviates  the  complement  in  the  presence  of 
both  Besredka’s  tuberculin  and  pure  lipin  antigen,  each  of  the  two 
antibodies  can  be  exhausted  from  such  serum  independently  of 
each  other.  On  the  other  hand,  Besredka’s  tuberculin  can  be  freed 
of  its  lipins  without  losing  its  property  to  fix  complement  in  the 
presence  of  tuberculous  sera.  The  lipins  may  be  extracted  by  fat 
solvents,  but  the  easiest  method  was  found  to  be  that  of  separation 
of  the  protein  fraction  by  precipitation.7 

The  presence  in  the  same  serum  of  the  property  to  fix  comple¬ 
ment  with  both  antigens  independently  can  be  reproduced  in  ex¬ 
perimental  animals.  When  present  in  human  beings  (as  well  as 
in  animals),  the  lipotropic  antibody  disappears  under  salvarsan 
treatment,  whereas  the  tuberculous  antibody  persists. 

The  high  percentage  of  negative  reactions  among  clinically  non- 
tuberculous  (92  per  cent),  together  with  the  other  proofs  of  the 
high  degree  of  specificity  of  this  reaction,  seem  to  Indicate  that  the 
comparatively  frequent  simultaneous  occurrence  of  the  comple¬ 
ment  deviation  test  with  Besredka’s  antigen  and  the  Wassermann 
reaction  in  syphilitics  is  not  due  to  some  technical  error.8 

In  fact  the  study  of  a  number  of  cases  from  this  point  of  view 
brings  out  some  very  interesting  statistics.  Thus  Jones,9  subject¬ 
ing  to  the  Wassermann  test  251  unselected  cases  coming  to  the 
public  tuberculosis  clinic,  found  that  73  among  them  had  a  positive 
Wassermann.  In  the  series  of  346  tuberculous  inmates  of  the 
Boucicaut  Hospital  19  per  cent  gave  a  positive  Wassermann  test, 
according  to  Letull'e,10  and  of  these  only  10  individuals  (out  of  64 
reacting)  were  aware  of  their  syphilitic  infection  or  had  definite 
signs  of  it.  Our  own  results  as  well  as  these  and  other  similar 
observations  of  different  authors,  which  have  come  to  our  attention 
since  our  earlier  work  was  published,  suggest  that  occurrence  of 
the  complement  fixation  with  Besredka’s  antigen  in  the  cases  in 
which  the  Wassermann  reaction  is  also  present  may  be  due  to  the 
fact  that  either  syphilis  as  such,  or  the  antisyphilitic  treatment, 
markedly  lowers  the  resistance  of  the  patients  so  as  to  make  them 
either  more  susceptible  to  new  infection  with  tuberculosis  or  to 
render  them  less  resistant  against  the  progress  of  this  disease 
previously  contracted. 

Some  of  the  authors,  it  is  true,  did  not  find  any  high  frequency 
of  occurrence  of  tuberculosis  among  syphilitics  (as  interpreted  by 


7  Such  precipitation  of  the  antigenic  fraction  of  tuberculin  also 
offers  the  possibility  of  using  a  standard  number  of  units  of 
antigen  and  thus  eliminating  variations  due  to  the  quantitative 
differences  in  specific  properties  of  different  samples  of  tuberculin, 
without  increasing  the  chance  of  obtaining  lipotropic  reactions. 

8  In  this  connection  see  results  of  Fraser,  who,  using  various 
antigens  both  containing  lipoids  came  to  the  conclusion  that  sera 
of  syphilitics  often  deviate  complement  in  presence  of  tuberculous 
antigens  (bacillary  emulsions).  Zeitschr.  f.  Immunitatsforsch., 
Orig.,  1913,  v,  20,  p.  291. 

“Jones:  Med.  Record,  1916,  Sept.  2. 

10  Letulle :  Bull,  de  l’Acad.  de  Med.,  Paris,  LXXVIII,  No.  16,  p.  589. 
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the  complement  fixation  test).  However,  if  one  takes  into  con¬ 
sideration  the  class  of  patients  upon  which  the  test  is  performed, 
this  discrepancy  can  be  easily  explained.  In  our  series  of  syphi¬ 
litics  we  dealt  with  patients  of  all  ages,  greatly  exposed  to  infec¬ 
tion  with  tuberculosis  in  their  factory  surroundings,  and  even 
more  so  in  the  unhealthy  conditions  of  their  lives  in  the  slums,  the 
material  of  Dr.  Craig,  who  found  less  than  1  per  cent  of  tuber¬ 
culosis  in  luetics,  for  instance,  consisted,  on  the  contrary,  of  a 
group  of  young  men  of  military  age  comparatively  free  from  tuber¬ 
culosis  at  the  time  of  their  admission  to  military  service  and  who 
ever  since  their  admission  had  been  placed  in  exceptionally  good 
hygienic  conditions.11  It  seems,  therefore,  that  for  a  non-selected 
group  of  patients  (as  represented,  for  instance,  by  the  admissions 
to  the  general  hospital  or  dispensary)  the  simultaneous  occurrence 
of  fixation  with  tuberculin  and  lipin  is  quite  frequent  and  is  due 
to  the  simultaneous  coexistence  of  two  diseases.  Such  a  con 
elusion  is  apparently  borne  out  by  clinical  observations  of  such 
men  as  Fournier,  C.  F.  Marshall,  Douty,  F.  H.  Andrews,  Sir 
Jonathan  Hutchinson  and  others  (see  Oxford  System  of  Syphilis, 
1914,  III,  197). 

As  for  the  percentage  of  the ’occurrence  of  the  reaction  in  differ¬ 
ent  stages  of  tuberculosis  when  a  purified  antigen  of  Besredka  is 
used,  we  wish  to  present  these  approximate  figures.  First  stage, 
84  per  cent;  second  stage,  94  per  cent;  third  stage,  15.3  per  cent; 
clinically  non  tuberculous  (controls),  non-syphilitics,  5  per  cent. 

The  question  of  the  surprisingly  low  percentage  of  positive  re¬ 
sults  in  far  advanced  cases  was  especially  investigated.  In  addi¬ 
tion  to  the  antigen  of  Besredka  we  examined  a  large  group  of  such 
cases  from  Leech  Farm,  Pittsburg,  with  the  antigens  of  Craig, 
Corper  and  Calmette  and  more  recently  also  with  the  antigen  of 
Miller.  Although  it  was  possible  to  observe  a  slight  variation  in 
the  results  obtained  with  the  respective  antigens,  in  general  they 
reacted  no  better  than  that  of  Besredka. 

As  for  the  reason  for  this  failure  of  advanced  cases  to  give 
fixation  there  can  be  at  least  two  offered  tentatively;  one  is,  that 
the  resistance  of  the  patient  has  been  exhausted,  there  is  no  new 
antibody  formation;  and  the  other,  that  the  circulating  antibodj 
is  taken  up  as  formed  by  the  combination  with  antigen  which  may 
greatly  increase  during  the  last  stages  of  the  disease. 

Although  the  results  of  experiments  on  animals  in  the  case 
of  tuberculosis  can  have  only  a  relative  value,  the  general 
tendency  of  the  results  also  suggests  that  the  concentra¬ 
tion  of  circulating  antibody  depends  on  the  degree  of  resistance  of 
the  animal.  Thus,  rabbits  seem  to  develop  antibody  and  show  the 
fixation  of  complement  if  infected  with  the  human  strains  of 
tubercle  bacillus,  but  usually  fail  to  fix  complement  when  infected 
with  bovine.  In  guinea-pigs  the  results  are  even  more  convincing. 
The  animals  give  complement  fixation  already  as  early  as  the 
fourth  or  fifth  day  after  infection,  but  uniformly  fail  to  fix  comple¬ 
ment  during  the  fourth  to  the  sixth  week  of  the  disease. 

Before  closing  I  would  like  to  give  in  brief  the  procedure  fol¬ 
lowed  in  performing  the  test.12 

Fresh  serum  is  used,  thus  obviating  the  danger  of  destruction  of 
antibodies  due  to  heating.  The  human  serum  is  titrated  for  the 
amount  of  complement  present.  Such  titration  is  performed  with 


11  As  a  characteristic  example  of  another  extreme,  proving  the 
importance  of  ascertaining  the  social  status  of  the  patients  on 
whom  such  tests  are  performed  with  the  view  of  drawing  conclu¬ 
sions  as  to  frequency  and  interdependence  of  these  two  diseases, 
I  wish  to  quote  from  Dr.  N.  B.  Potter’s  article  the  results  of  Dr. 
Tedesclii,  who  found  in  his  10  years’  service  as  a  physician  in  a 
prison  that  70  per  cent  of  the  cases  of  pulmonary  tuberculosis  had 
developed  upon  a  luetic  soil.  (Tedeschi:  Studium,  Napoli,  1910, 
III,  343-377.) 

12  A  detailed  discussion  of  the  technique  will  be  given  in  the 
April  issue  of  the  American  Journal  of  Syphilis. 


washed  human  red  blood  cells  which  have  been  previously  sensi¬ 
tized  with  one  unit  of  amboceptor.  (The  antihuman  hemolytic 
system  is  used  to  avoid  the  uncontrollable  factor  due  to  the  pres¬ 
ence  in  human  serum  of  varying  amounts  of  natural  antisheep 
amboceptor.)  At  the  same  time  guinea-pig  serum  is  titrated  for 
its  complement  content,  using  human  erythrocytes  sensitized  with 
the  same  amount  of  amboceptor.  In  setting  up  the  test  one  adds  a 
sufficient  amount  of  guinea-pig  serum  to  bring  up  the  amount  of 
complement  already  present  in  the  human  serum  to  two  units. 
The  antigen  is  then  added  and  the  tubes  are  incubated.  At  the 
end  of  the  incubation,  erythrocytes  sensitized  with  one  unit  of 
amboceptor  are  added  and  after  another  period  of  incubation  the 
progress  of  hemolysis  is  noted.  We  found  this  method  to  be  very 
sensitive,  its  delicacy  being  entirely  due  to  the  minute  amount 
of  complement  available  for  fixation  and  the.  absolute  control 
of  hemolytic  system.  Another  advantage  is  in  the  fact  that  by 
using  active  serum  we  do  not  miss  weak  cases,  where  heating 
would  have  destroyed  the  antibody.  As  for  the  antigen  to  be  used 
in  the  test,  although  we  found  Besredka’s  antigen  to  give  the  best 
results,  we  must  admit,  that  the  preparation  of  antigen  as  sug¬ 
gested  by  Miller  and  Zinsser  is  much  simpler  and,  if  the  results 
obtained  with  it  are  as  good  as  those  obtained  with  Besredka  s 
tuberculin,  it  seems  that  such  antigen  might  be  more  practical 
for  use  in  the  test. 

It  is  evident  that  a  successful  application  of  the  complement 
fixation  reaction  for  the  diagnosis  of  early  tuberculosis  is  already 
at  hand. 

There  is  very  little  doubt  but  that  fixation  indicates  active 
tuberculosis,  especially,  if  the  reaction  remains  positive  when 
repeated  at  intervals.  In  arrested  or  cured  cases  the  reaction 
eventually  becomes  negative.  The  value  of  the  negative  outcome 
of  the  test  is  only  relative  (as  it  is  also  in  the  case  of  the  Wasser- 
mann  reaction),  inasmuch  as  in  advanced  cases  it  is  negative  as 
well.  In  such  cases  the  absence  of  circulating  antibody  may  indi¬ 
cate  the  failing  of  resistance. 

2.  Complement  Fixation  in  Tuberculosis.  (Abstract.)  Dr.  H.  R. 

Miller. 

The  phenomenon  of  complement  fixation  probably  depends  upon 
the  fact  that  when  an  inciting  organism  invades  the  living  body 
a  reaction  takes  place  between  the  serum  of  the  host  and  the 
organism  itself.  In  nearly  all  bacterial  diseases  this  invasion 
is  marked  by  a  struggle  the  clinical  manifestations  of  which  con¬ 
stitute  the  picture  of  disease,  and  by  a  production  of  immune 
bodies  or  so-called  antibodies.  These  antibodies  (and  here  the 
term  is  used  to  represent  diagnostic  bodies  rather  than  agents 
of  any  protective  character)  can  be  detected  or  measured  in  the 
blood  of  the  host.  In  tuberculosis  the  most  hopeful  studies  have 
been  in  the  field  of  complement  fixation  of  these  antibodies. 
Enough  work  has  already  been  done  by  the  earliest  investigators 
to  demonstrate  the  value  of  the  complement  fixation  in  tuber¬ 
culosis  as  a  measure  for  diagnosis  and  prognosis. 

In  the  main  the  technique  of  the  reaction  generally  employed 
varied  but  little  from  the  original  Wassermann  test;  the  antigens 
used  varied  greatly,  however.  These  fall  into  four  chief  groups: 
(1)  antigens  prepared  from  the  whole  tubercle  bacillus  or  any 
of  its  allied  acid-fast,  bacilli;  (2)  tuberculins  used  as  antigens; 
(3)  tubercle  bacilli  extracts  or  derivatives,  and  (4)  tuberculous 
or  normal  tissues  employed  as  antigens. 

Very  encouraging  results  have  been  published  with  antigens 
of  the  types  of  Group  1  and  Group  2,  notably  by  the  English 
workers  who  tried  bacillary  emulsions  and  by  Besredka  and  his 
followers  who  worked  with  Besredka’s  tuberculin  or  modifications 
of  it.  Antigens  of  Group  3  and  4  have  not  been,  comparatively, 
as  useful  as  those  of  Group  1  and  2. 

In  February,  1916,  Miller  and  Zinsser  published  results  with 
a  simple  antigen  made  by  grinding  live  tubercle  bacilli  with 
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ordinary  table  salt,  and  then  adding  distilled  water  up  to  iso¬ 
tonicity.  This  preparation  may  be  used  as  it  is  or  killed.  It  has 
given,  and  still  gives,  good  results.  There  .seems  to  be  practically 
no  false  fixation  of  luetic  or  normal  sera.  With  this  antigen  the 
test  is  positive  in  the  largest  proportion  of  Stage  I,  Stage  II,  and 
Stage  III  patients,  yet  in  a  number  of  cases  of  undoubtedly  active 
tuberculosis  the  reaction  is  negative.  For  all  practical  purposes, 
however,  the  test  is  not  positive  in  non-tuberculous  persons,  and 
is  nearly  always  negative  in  arrested  or  quiescent  tuberculosis  and 
in  luetic  patients  as  well.  The  reaction  is,  therefore,  an  indicator 
of  the  activity  of  disease  and  does  not  point  to  the  mere  presence 
of  tuberculosis.  It  does  not  parallel  the  tuberculin  tests. 

It  seems  fair  to  infer  that  a  positive  fixation  implies  absorption 
from  active  disease.  In  general,  a  negative  reaction,  except  in 
those  comparatively  few  instances  where  active  disease  is  already 
present,  signifies  the  absence  of  an  active  tuberculous  process  in 
the  body. 

DISCUSSION. 

Dr.  Petroff:  The  papers  presented  by  Doctors  Broufenbrenner 
and  Miller  to-night  were  very  interesting  to  me  and  important. 
Most  of  you  know  that  this  test  has  been  revived  in  the  last  few 
years.  The  results  obtained  by  different  investigators  in  this 
country  and  abroad  have  justified  drawing  the  conclusion  that 
there  is  some  value  in  the  complement  fixation  test  as  performed 
to-day  and  that  the  clinician  may  be  benefited  by  the  test. 

In  the  last  few  years  several  very  good  antigens  have  been  intro¬ 
duced.  Personally,  I  do  not  care  what  kind  the  other  man  is  using. 

I  am  willing  to  discard  my  antigen  for  that  which  anyone  else  is 
using  if  it  will  give  better  results. 

In  my  routine  studies  I  have  used  three  different  antigens: 
(1)  potato  filtrate,  which  is  similar  to  the  bouillon  filtrate  of 
Denys  and  which  is  prepared  from  the  filtrate  of  potato  broth 
cultures;  (2)  sodium  hydroxide  extract  of  pulverized  tubercle 
bacilli,  and  (3)  methyl  alcohol  extract  of  dry  pulverized  tubercle 
bacilli.  The  potato  filtrate  and  sodium  hydroxide  are  my  reliable 
antigens.  The  methyl  alcohol  antigen  is  at  present  only  of  ex¬ 
perimental  interest.  After  an  extensive  study  of  some  20  antigens, 
I  came  to  the  conclusion  that  there  is  no  antigen  which  would 
act  as  a  “  shot-gun  ”  preparation.  If  cases  are  not  alive  from 
a  clinical  standpoint,  I  do  not  see  why  they  should  be  from  a 
serological  standpoint.  I  do  believe  in  multiplicity  of  antibodies, 
and  if  there  is  multiplicity  of  antibodies  there  must  be  multiplicity 
of  antigens.  That  is  the  reason  why  I  use  more  than  one  antigen. 
We  may  obtain  a  positive  reaction  with  the  potato  filtrate  and  not 
with  the  sodium  hydroxide  extract  antigen,  and  vice  versa.  A 
positive  reaction  with  either  very  likely  means  active  tuberculosis. 

Every  patient  admitted  to  the  Trudeau  Sanatorium  is  given  the 
following  tests  and  examinations:  complement  fixation,  tuberculin 
skin  test,  X-ray  and  physical  examinations.  Every  Monday  we 
get  together  and  the  cases  in  question  are  discussed.  If  there  is 
any  discrepancy,  such  a  patient  is  put  on  exercise  which  very  often 
decides  the  question  of  active  disease. 

We  have  divided  our  cases  into  three  main  groups:  clinically 
active,  apparently  cured  and  quiescent,  and  several  minor  groups. 
If  we  take  the  first  two  groups  of  cases  which  are  classified  from 
the  clinical  standpoint,  namely  the  clinically  active  and  the  ap¬ 
parently  cured,  we  find  that  the  complement  fixation  test  is  positive 
in  over  90  per  cent  of  the  active  cases,  and  negative  in  approx¬ 
imately  the  same  percentage  of  the  apparently  cured.  This  prob¬ 
ably  means  that  a  positive  reaction  indicates  an  active  disease. 

However,  there  is  a  group  of  cases  which  puzzles  the  clinicians, 
and  very  often  it  will  be  found  that  not  two  of  them  agree  about 
activity  in  such  cases.  Cases  in  this  group  are  quiescent  and  are 
on  the  borderline  dividing  the  active  from  the  apparently  cured. 
A  case  belonging  to  this  group  may  give  us  a  positive  complement 
fixation  to-day  and  a  negative  reaction  a  few  days  later,  or  vice 


versa.  Mild  or  violent  exercise  may  cause  the  appearance  of  the 
positive  reaction  in  a  case  where  the  reaction  has  been  negative. 
A  positive  or  negative  reaction  does  not  mean  anything  when  the 
test  is  done  only  once.  The  blood  of  such  quiescent  cases  must  be 
studied  every  month,  and  only  then  may  the  findings  bear  some 
weight. 

The  complement  fixation  and  the  tuberculin  skin  test  do  not 
correlate  in  the  early  stage  of  the  disease.  But  as  the  disease 
progresses  toward  a  fatal  termination,  they  correlate. 

There  are  some  conditions  which  may  bring  about  a  positive 
complement  fixation  where  on  previous  examinations  the  test 
has  been  negative.  An  apparently  arrested  case  with  a  negative 
fixation  will  during  a  cold  give  a  positive  reaction.  The  same 
results  may  be  found  after  a  general  tuberculin  reaction. 

Now,  a  few  more  words  before  I  close.  The  test  is  simple  and 
may  be  run  parallel  with  the  Wassermann  test.  Much  more  work 
must  be  done  before  we  can  say  that  it  can  be  adopted  as  a  standard 
test.  The  test  is  not  infallible,  and  a  diagnosis  based  only  on  this 
test,  disregarding  the  X-ray  and  physical  findings,  is  deceptive. 
We  are  not  yet  sure  of  our  interpretation  of  the  test.  I  believe 
that  complement  fixation  as  applied  to  tuberculosis  is  much  more 
specific  than  the  Wasserman  test.  It  is  a  true  antibody  antigen 
reaction.  But  I  must  confess  that  we  have  not  yet  the  ideal 
antigen.  The  complement  fixation  has  been  established  as  an 
important  test,  and  its  future  depends  on  the  standardization  of 
the  antigen. 

Dr.  Krause:  It  has  always  been  the  hope  of  Dr.  Baldwin,  who 
for  25  years  has  stood  in  the  forefront  of  tuberculosis  investigation 
in  this  country,  that  some  one  would  give  us  some  method,  some 
short  cut,  which  would  show  us  the  difference  between  what  we 
call  clinical  tuberculosis  and  those  tuberculous  changes  that  need 
no  treatment,  which  may  go  on  without  manifesting  themselves  or 
being  brought  to  the  attention  of  the  patient.  Anything  that  would 
do  this  would  mark  the  greatest  advance  and  as  an  event  in  the 
history  of  tuberculosis  would  be  comparable  to  the  discovery  of  the 
bacillus  itself. 

The  great  majority  of  people  who  become  diseased  with  tuber¬ 
culosis  do  not  need  a  strictly  laboratory  diagnostic  method  to 
detect  that  they  have  tuberculosis.  But  there  continues  to  be  a 
large  number  of  cases  which  are  on  the  borderline;  a  number  of 
cases  for  which  we  have  practically  no  method  of  determining 
whether  they  need  treatment  or  not.  We  may  have  our  opinion 
about  this,  but  when  we  see  the  results  of  hasty  diagnosis  of  tuber¬ 
culosis,  when  we  see  what  the  stigma  may  mean  and  how  tuber¬ 
culous  people  react  upon  their  environment,  we  begin  to  have 
some  respect  for  a  diagnosis  of  tuberculosis.  In  those  cases  that 
may  be  called  concealed,  the  more  or  less  quiescent  cases,  comple¬ 
ment  fixation  would  be  of  tremendous  value  if  it  would  diagnose 
them  and  if  we  were  certain  of  what  the  reaction  meant.  In 
advanced  cases  we  would  not  need  it  so  much,  unless  we  were  sure 
that  it  had  some  prognostic  value.  In  the  manifestly  active  cases 
we  would  not  need  it.  But  it  is  just  these  quiescent  cases  that  are 
the  ones  for  which  we  must  perhaps  have  some  kind  of  test  if  we 
are  to  make  any  advance  over  whatever  methods  we  now  have. 
I  confess  that  it  has  always  seemed  inconceivable  to  me  that  there 
could  be  any  biological  test  that  would  serve  as  an  index  of  shad¬ 
ings  and  changes  of  activity  or  inactivity  that  are  so  fine  and 
delicate  as  those  we  meet  with  in  tuberculosis.  Infection  a  test 
may  show,  and  we  would  expect  that  some  tests  might  reveal  the 
presence  or  absence  of  frank  activity  of  disease,  although  I  would 
have  you  remember  that  the  most  practical  fixation  test,  the 
Wassermann  test,  tells  us  little  more  in  practice  than  that  a  man 
is  infected.  It  will  not  differentiate  symptomatic  or  active  syphilis 
from  latent  syphilis. 

I  believe  that  all  the  work  now  going  on  in  complement  fixa¬ 
tion  in  tuberculosis  shows  this,  that  there  are  a  great  manj 
different  types  of  antigen  which  will  tell  us  that  tuberculosis  is  at 
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work  in  the  body,  probably  causing  symptoms.  I  do  not  think 
though  that  the  time  has  arrived  when  anyone  should  diagnose  a 
case  of  tuberculosis  on  a  complement  fixation  test  alone.  Every 
clinic  that  can  should  work  hard  at  this  test  and  gather  observa¬ 
tions  made  on  the  blood  of  patients  who  are  suffering  from  all 
kinds  of  maladies.  In  the  last  analysis  the  place  to  work  out  this 
test  is  on  experimental  animals.  It  is  here  that  we  need  most 
work. 

Dr.  Bronfenbrenner:  Unfortunately,  I  am  not  situated  as  Dr. 
Petroff.  I  have  no  clinical  material  within  reach  and  very  often 
I  am  unable  to  examine  the  case  twice,  unless  going  hack  to  the 
same  test  tube.  However,  I  am  aware  of  the  fact,  noted  by  others, 
that  there  are  daily  fluctuations  in  the  antibody  concentration  in 
the  serum  of  tuberculous  individuals.  My  results  have  been  ob¬ 
tained  mostly  on  material  sent  to  me  sometimes  from  New  York, 
sometimes  from  Chicago  and  only. occasionally  have  I  had  it  on  the 
premises.  The  results  stated  by  me  have  been  published  and  I 
wish  to  refer  Dr.  Petroff  to  these  publications  where  he  will  find 
more  detail. 

I  had  also  among  my  cases  a  few  where  the  tuberculosis  was 
quiescent,  and  the  reaction  was  strong.  Among  the  cases  with 
positive  reaction  there  were  also  a  few  cases  in  which  no  clinical 
tuberculosis  was  disclosed  by  the  physician  in  charge.  However, 
at  least  two  such  cases  went  to  Saranac  Lake,  and  the  diagnosis  of 
tuberculosis  was  confirmed  there  clinically. 

As  for  the  experience  of  Dr.  Petroff  with  complement  fixation  in 
rabbits,  which  all  fixed  the  complement,  even  the  controls,  I  think 
he  makes  a  mistake  somewhere.  True,  the  rabbit  is  not  a  very 
reliable  animal  for  the  study  of  experimental  tuberculosis,  nor 
for  complement  fixation  work,  but  in  performing  a  number  of  ex¬ 
periments  one  still  can  draw  conclusion  as  to  the  general  tendency 
of  the  results.  In  my  experience,  though  the  majority  of  rabbits 
infected  with  human  tuberculosis  gave  fixation,  those  infected 
with  bovine  bacillus  as  well  as  control  (normal)  rabbits  practi¬ 
cally  never  gave  fixation  with  lipoid-free  antigen. 

The  question  of  the  co-existence  of  syphilis  and  tuberculosis  is 
very  important.  I  wish  to  repeat  that  in  the  great  majority  of 
cases,  where  I  found  both  reactions  present,  there  was  clinical 
support  for  such  serological  findings  supplied  sometimes  before 
and  at  other  times  after  the  serological  examination  had  suggested 
the  need  of  more  complete  clinical  examination  of  the  patient. 

As  for  the  sensitized  cells,  they  are  prepared  by  preliminary 
incubation  of  a  suitable  amount  of  amboceptor  with  washed  red 
cells  in  proper  concentration.  It  is  very  important  properly  to 
titrate  the  amboceptor  for  such  a  sensitization,  for  the  excess  of 
amboceptor  causes  hypersensitization  of  cells  and  that  in  turn 
entirely  changes  the  quantitative  relations  of  reagents  in  hemoly¬ 
sis.  The  proper  amount  of  amboceptor  for  sensitization  is  deter¬ 
mined  as  follows: 

Place  in  several  test  tubes  varying  amounts  of  amboceptor  solu¬ 
tion  and  bring  up  the  volume  of  0.8  c.  c.  with  physiological  salt 
solution,  then  add  0.2  c.  c.  of  the  50  per  cent  suspension  of  washed 
human  red  blood  cells.  Incubate  for  one-half  hour  in  the  water 
bath  at  37°  C.  shaking  occasionally.  This  results  in  1.0  c.  c.  of  a 
10  per  cent  suspension  of  red  blood  cells  sensitized  with  varying 
amounts  of  amboceptor.  At  the  end  of  the  half  hour  allowed  for 
sensitization,  distribute  0.025  c.  c.  of  fresh  human  serum  (human 
complement)  into  as  many  test  tubes  as  there  are  dilutions  of 
amboceptor  above,  and  bring  up  the  volume  in  each  of  these  tubes 
to  0.9  c.  c.  These  tubes  then  each  receive  red  blood  cells  sensitized 
with  gradually  decreasing  amounts  of  amboceptor.  (This  is  done 
by  transferring  to  each  of  them  0.1  c.  c.  from  the  various  tubes 
above.)  We  have  then  a  series  of  tubes  each  containing  1.0  c.  c. 
of  1  per  cent  suspension  of  blood  cells  sensitized  in  the  presence  of 
varying  amounts  of  amboceptor,  and  0.025  c.  c.  of  human  serum. 
Incubate  them  at  37°  C.  for  one-half  hour  and  read  the  amount  of 


hemolysis  in  the  tubes.  The  smallest  amount  of  amboceptor  which 
has  sensitized  0.1  c.  c.  of  10  per  cent  red  blood  cells  so  that  they  are 
completely  hemolyzed  by  0.025  c.  c.  of  fresh  human  serum  con¬ 
stitutes  one  unit  of  amboceptor. 

Dr.  Miller:  Although  the  subject  in  some  ways  seems  more  con¬ 
fused  to-night  than  I  had  thought  likely  I  believe  there  are  certain 
things  fundamental  upon  which  we  can  all  agree.  This  is  a 
biological  and  not  a  mathematical  test,  and  we  must  bear  in  mind 
that  if  it  is  helpful  at  all  in  detecting  any  number  of  cases,  no 
matter  how  small,  where  the  clinician  has  had  trouble  in  diagnosis, 
it  is  worth  while.  We  must  also  agree  upon  a  uniform  way  of  read¬ 
ing  our  tests.  We  must  decide  whether  4  plus  means  something  or 
nothing.  We  must  disregard  a  great  deal  of  theoretical  considera¬ 
tion  and  try  to  see  if  there  is  any  practical  value  in  this  reaction. 
We  should  prepare  as  many  antigens  as  possible  and  get  at  the  data 
of  their  relative  usefulness. 

I  think  it  is  important  not  to  use  active  serum.  Very  few,  if  any, 
antibodies  are  destroyed  in  the  heating.  In  the  Board  of  Health 
of  New  York  City,  for  instance,  it  is  a  routine  procedure  to  keep 
the  already  inactivated  serums  12  to  14  days  for  retesting,  if 
necessary.  By  simply  reinactivating  the  serum  the  test  holds  just 
as  well.  It  is  well  known  to  many  serologists  that  serum  will  some¬ 
times  contain  a  great  deal  of  natural  antisheep  amboceptor  which 
may  be  absorbed  by  the  addition  of  red  blood  cells.  To  avoid 
error  it  is  desirable  to  reinactivate  the  supernatant  fluid;  ihe  test 
will  not  be  interfered  with.  I  think,  too,  that  in  the  use  of  active 
serum  there  lies  the  danger  that  with  the  employment  of  some 
kinds  of  antigens,  a  false  fixation  is  possible.  Inactive  serum  is 
preferred  by  most  workers. 

There  dpes  not  seem  to  be  a  great  deal  of  strain  specificity.  If 
the  tubercle  bacillus  strain  is  good  for  antigen,  one  can  definitely 
depend  upon  the  strain  and  it  will  behave  constantly  and  prop¬ 
erly.  For  that  reason,  a  single  strain  alone  may  give  very  satis¬ 
factory  results.  Polyvalent  strains  should  be  used,  nevertheless. 
I  think  it  is  instructive  to  note  that  when  one  gets  a  positive 
result,  in  spite  of  clinical  data  and  experiences,  the  same  result  is 
obtained  with  all  antigens. 

As  for  a  relationship  between  positive  Wassermann  reactions 
and  fixation  with  tuberculous  antigen,  in  our  laboratory  we  have 
not  found  cross  fixation.  The  New  York  Board  of  Health  sent  us 
about  200  positive  Wassermann  sera,  and  we  found  them  all  nega¬ 
tive  but  four;  of  these  four  two  showed  tuberculosis  and  in  two  the 
diagnosis  was  not  excluded.  We  do  not  get  cross  fixation,  nor  do 
we,  as  a  rule,  get  a  positive  reaction  in  normal  patients,  or  in 
patients  who  have  no  tuberculosis.  We  do  very  occasionally  get 
a  positive  fixation  which  we  cannot  explain. 

It  must  be  remembered  that  serologists  have  pointed  out  that 
the  Wassermann  reaction  also  fluctuates  from  time  to  time  for  the 
same  patient,  and  also  that  we  know  very  little  about  the  under¬ 
lying  causes  of  the  Wassermann  reaction,  for  it  is  possiple  to 
obtain  fixation  of  luetic  sera  with  a  great  many  different  antigens: 
streptococci,  colon  bacilli,  spirocluetm,  various  fat  preparations, 
etc.  It  is  my  purpose  to  emphasize  the  need  for  continuing  the 
work  of  cross  fixation  in  tuberculosis  and  to  point  out  that,  after 
all,  although  it  may  at  times  appear  to  be  not  conclusive,  it  may, 
on  the  other  hand,  offer  certain  help.  In  a  small  percentage  of 
positive  cases  the  test  is  negative,  but,  after  all,  this  may  not 
invalidate  the  value  of  the  reaction. 

I  would  like  to  say  a  good  word  for  the  antigen  we  prepare 
and  emphasize  that  it  is  worth  using,  because  it  is  very  simple 
to  make;  it  requires  no  great  preliminary  preparations,  its  anti- 
complementary  dose  is  far  above  the  antigen  dose,  it  keeps  well 
and  with  it  the  results  have  not  been  inferior  to  those  obtained 
with  other  preparations. 

In  conclusion,  I  think  all  the  evidence  points  to  the  fact  that 
the  complement  fixation  reaction  is  a  test  that  has  come  to  stay. 
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H2EM0LYTIC  SUBSTANCES  IN  HEATED  MILK  AND  IN  MILK 

CULTURES  OF  BACTERIUM  WELCHII. 

By  William  W.  Ford  and  Joseph  H.  Lawrence. 

(From  the  Bacteriological  Laboratory,  The  Johns  Hopkins  University.) 


Milk  heated  to  temperatures  above  60°  C.,  in  which  the  non- 
spore-bearing  bacteria  are  destroyed,  decomposes  from  the 
multiplication  of  the  aerobic  and  anaerobic  spore-bearing 
bacteria  which  are  always  present.  In  a  large  proportion  of 
the  samples  of  milk  obtained  from  the  Baltimore  markets  an 
explosive  reaction  occurs  which  is  usually  due  to  the  multipli¬ 
cation  of  Bacterium  welchii1  ( B .  aerogenes  capsulatus). 
Sterile  milk  inoculated  with  this  organism  in  pure  cultuie 
shows  a  similar  explosive  reaction  but  the  liquefaction  observe d 
in  the  samples  of  heated  market  milk  is  lacking.  Bacterium 
ivelchii  does  not  peptonise  casein  and  the  liquefaction  found 
in  the  market  milk  must  be  due  to  other  bacteria,  probably  to 
the  aerobic  spore-bearers. 

The  whey  from  the  decomposed  market  milk  sometimes  has 
poisonous  properties.  If  it  be  injected  intravenously  into 
rabbits  these  animals  occasionally  die  with  some  of  the  symp¬ 
toms  of  protein  intoxication.  Neutralization  of  the  whey, 
which  is  often  highly  acid,  at  times  does  away  completely 
with  the  toxic  property  of  the  milk  but  not  in  all  instances. 


The  subcutaneous  injection  of  the  whey  may  also  be  toxic  to 
rabbits  which  show  an  oedema  at  the  site  of  inoculation,  a  fluid 
tinged  with  hamioglobin  in  the  peritoneal  cavity  and  a  haemo¬ 
globin-stained  urine.  Neutralized  whey  is  sometimes  without 
this  action  upon  animals.  In  other  cases,  however,  the  animals 
succumb  in  a  few  days  and  at  autopsy  show  a  subcutaneous 
oedema,  a  clear  red  fluid  in  the  peritoneal  cavity  and  a  urine 
tinged  with  hamioglobin.  These  findings  all  point  to  a  haemo¬ 
lytic  intoxication  and  suggest  that  the  decomposed  milk  may 
owe  its  poisonous  properties  in  part  at  least  to  haemolytic 
substances  in  addition  to  the  excessive  acidity.  The  poisonous 
action  of  heated  and  decomposed  milk  as  well  as  the  poisonous 
action  of  milk  inoculated  with  pure  cultures  of  Bacterium 
welchii  is  now  being  made  the  subject  of  further  study.  In 
order  to  elucidate  it,  however,  it  was  first  necessary  to  investi¬ 
gate  the  haemolytic  action  of  the  whey  from  decomposed  milk 
and  from  pure  milk  cultures  of  this  organism.  The  results 
of  this  work  seemed  of  sufficient  interest  to  report  at  the 
present  time. 
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Haemolytic  Substances  in  Decomposed  Market  Milk. 

Samples  of  Baltimore  market  milk  heated  to  85°  C.  for 
15-20  minutes  and  incubated  at  22°  C.  or  at  37°  C.  for  24-48 
hours  explode  violently  with  or  without  a  subsequent  peptoni¬ 
zation.  The  fluid  from  such  decomposed  milk  after  filtration 
has  haemolytic  properties  for  a  variety  of  blood  corpuscles. 
The  bloods  of  rabbits,  guinea-pigs,  chickens  and  pigs  are  all 
sensitive  and  in  about  the  same  degree.  The  following  table 
shows  the  haemolytic  activity  of  a  typical  sample : 

TABLE  I. 

Haemolytic  Action  of  Fluid  from  Decomposed  Milk. 


Sample 

quantity. 

1.00  c.  c. 

+ 

Rabbit’s  blood, 

5  %  suspension. 

1  c.  c. 

_ 

Haemolysis. 

Complete. 

0.75  c.  c. 

-f 

1  c.  c. 

ti 

0.50  c.  c. 

+ 

1  c.  c. 

«« 

0.25  c.  c. 

+ 

1  c.  c. 

= 

it 

0.10  c.  c. 

_L 

1  c.  c. 

= 

Partial. 

0.05  c.  c. 

+ 

1  c.  c. 

= 

Negative. 

All  tubes  made  up  to  a  total  bulk  of  3  c.  c. 
Control  1  c.  c.  NaCl  0.75%  negative. 


In  this  sample  complete  haemolysis  of  1  c.  c.  of  5  per  cent 
rabbit’s  blood  was  produced  by  0.25  c.  c.  of  the  filtered  whey. 
Other  samples  of  milk  treated  in  the  same  way  were  also 
haemolytic.  The  strength  of  the  haemolysin  varied  somewhat 
with  the  character  of  the  milk  and  somewhat  from  day  to  day. 
It  usually  began  to  appear  within  the  first  24-48  hours,  in¬ 
creased  slowly  and  reached  its  maximal  intensity  on  the 
sixth  or  seventh  day,  after  which  it  remained  stationary  for 
a  time  and  then  slowly  deteriorated.  The  most  active  luemo- 
lysins  found  were  those  in  which  complete  solution  of  1  c.  c. 
of  5  per  cent  rabbit’s  blood  was  produced  by  0.05  c.  c.  quantities 
equaling  a  dilution  of  1-20.  These  were  exceptional,  how¬ 
ever,  the  usual  strength  being  0.1  to  0.25  c.  c.  The  haemolysins 
proved  fairly  constant  in  the  samples  of  milk  treated  in  this 
way.  The  following  table  illustrates  the  strength  of  the 
haemolysins  found  in  a  series  of  samples  examined  on  one  day : 

TABLE  II. 

Hemolysins  in  Samples  of  Decomposed  Market  Milk. 

Quantity  necessary  to  give 
complete  haemolysis  of  1 
Sample.  c.  c.  5  %  rabbit’s  blood. 


C . 0.75 

N . 0.5 

N  q  All  the  specimens  gave  cul- 

g  q  g  tures  of  Bacterium  welchii  on 

q  ^  rabbit  inoculation. 

W . 0.25 


The  haemolysins  in  these  milks  were  not  typical,  however, 
since  with  the  lower  dilutions  the  blood  took  on  a  dark-brown 
color  like  that  due  to  methaemoglobin.  In  the  higher  dilutions 
the  reaction  was  more  characteristic,  the  tubes  showing  clear 
solutions  tinged  red  with  haemoglobin.  On  testing  with  litmus 
the  whey  was  found  to  be  acid  in  reaction.  If  this  acidity  was 
carefully  neutralized  by  sodium  bicarbonate  and  the  neu¬ 
tralized  whey  then  tested,  beautiful  clear  haemolysins  were 
found  like  those  produced  by  other  haemolytic  agents.  This 
is  shown  in  the  following  table  which  gives  the  reactions  of 


two  characteristic  samples.  The  haemolytic  action  of  the  acid 
material  is  slightly  greater  than  that  of  the  neutralized. 

TABLE  III. 

Action  of  Whey  on  Rakiiit’s  Corpuscles  Before  and  After 
Neutralization. 

Sample.  Quantity  used  with  1  c.  c.  5  %  rabbit’s  blood. 

f - : A 

0.1  c.c.  0.075  c.c.  0.05  c.c.  0.025  c.c.  0.01  c.c. 


H.  before  neutralization  + 

+ 

+ 

+ 

+ 

+ 

+ 

Trace 

H.  after  neutralization 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 

W.  before  neutralization  + 

+ 

+ 

+ 

+ 

+ 

*  + 

Trace 

W.  after  neutralization 

+ 

.+ 

+ 

+ 

+ 

+ 

+ 

0 

Control  NaCl  negative. 

+  +  =  Complete  haemolysis. 

+  =  Partial  haemolysis. 

0  =  No  haemolysis. 

The  haemolytic  substances  in  this  decomposed  milk,  there¬ 
fore,  are  not  the  result  of  the  acids  (butyric  and  lactic)  found 
in  such  milk,  since  they  are  present  after  neutralization.  They 
react  like  true  bacterial  haemolysins.  This  was  borne  out  by 
a  study  of  the  thermal  death-point,  which  lies  between  55°  C. 
and  60°  C.,  as  can  be  seen  from  the  following  table : 

TABLE  IV. 

Thermal  Death-Point  of  H.emolysins  in  Wiiey  of  Decomposed 

Milk. 

Sample.  Quantity  used  with  1  c.  c.  of  5  %  rabbit’s  blood. 

1.0  c.  c.  0.5  c.  c.  0.25  c.  c.  0.1  c.  c. 

Neutralized  raw .  +  4-  -f+  +-(-  +  + 

Heated  to  55°  C.  %  hour....  +  +  +  + 

Heated  to  60°  C.  %  hour.  ...  0  0  0  0 

Control  NaCl  negative. 

+  +  =  Complete  htemolysis. 

+  =  Partial  haemolysis. 

0  =  No  haemolysis. 

The  haemolysin  is  thus  thermolabile,  being  weakened  by 
exposure  to  55°  C.  one-half  hour  and  destroyed  at  tempera¬ 
tures  between  55°  C.  and  60°  C.  This  thermal  death-point 
corresponds  to  the  thermal  death-points  of  bacterial  haemo¬ 
lysins  in  general,  which  lie  between  55°  C.  and  60°  C.  In 
addition  to  being  thermolabile  bacterial  haemolysins  are  usually 
precipitable  by  reagents  which  throw  down  proteins  such  as 
ethyl  alcohol  and  are  sensitive  to  the  digestive  action  of  pepsin 
and  pancreatin.  The  haemolysin  in  milk  can  be  precipitated 
by  ethyl  alcohol  as  is  shown  by  the  following  protocol : 

Hemolysin  in  Decomposed  Milk  Precipitable  by  Ethyl 

. 

Alcohol. 

A  small  quantity  of  whey  from  sample  of  decomposed 
market  milk  H.,  which  gave  complete  haemolysis  of  1  c.  c.  5 
per  cent  rabbit’s  blood  in  a  dilution  of  1-20,  was  treated  with 
several  times  its  volume  of  95  per  cent  ethyl  alcohol.  A  fine, 
flocculent  precipitate  was  obtained.  This  was  collected  on 
filter  paper,  dried  and  taken  up  in  0.75  per  cent  NaCl.  On 
testing  with  rabbit’s  blood  it  was  found  to  be  powerfully 
haemolytic.  The  filtrate  was  without  action  on  corpuscles. 

The  haemolysin  was  also  sensitive  to  the  action  of  pepsin  and 
pancreatin.  When  mixed  with  these  substances  in  dried 
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powder  form,  placed  at  37°  C.  for  24  hours  and  then  tested 
upon  blood  corpuscles,  it  is  without  blood-laking  properties. 
This  is  shown  in  the  following  table : 


TABLE  V. 


Action  of  Pepsin  and  Pancreatin  on  Hemolysin  in 
Decomposed  Milk. 


Specimen. 


Quantity 


used  for  haemolysis  of  1  c.  c.  of  5% 
rabbit’s  blood. 


1  C.  C. 


H . +  + 

H.  plus  pepsin  .  0 

H.  plus  pancreatin .  0 

Pepsin  in  0.75%  NaCl .  0 


Pancreatin  in  0.75%  NaCl.  0 


0.5  c.  c. 
+  + 

0 

0 

0 

0 


0.25  c.  c. 

.+  + 

0 

0 

0 

0 


-|-  +  =  Complete  haemolysis. 
0  =  No  haemolysis. 


Heated  market  milk  allowed  to  decompose  thus  contains  an 
hsemolysin  which  may  be  classed  as  a  true  bacterial  haemolysin 
because  of  its  thermolability,  its  precipitability  by  alcohol,  its 
sensitiveness  to  pepsin  and  pancreatin.  As  has  been  shown 
by  previous  investigations,2  such  milk  is  heavily  infected  by 
aerobic  spore-bearing  bacteria  belonging  to  the  groups  of 
Bacillus  sub tilis.  Bacillus  mesentericus.  Bacillus  cereus  and 
Bacillus  albolactus.  These  organisms  are  devoid  of  haemolytic 
activity  as  far  as  we  know.  As  noted  above,  specimens  of 
market  milk  in  Baltimore,  which  when  heated  to  85°  C.  for 
15-20  minutes  decompose  violently,  always  contain  Bacterium 
welchii.  This  organism  has  well  marked  blood-laking  proper¬ 
ties,  as  is  shown  especially  by  the  investigations  of  Herter,3 
McCampbell,4  Simonds  6  and  others,  and  the  haemolysin  in  this 
decomposed  milk  may  well  be  attributed  to  the  development 
of  this  species.  It  has  furthermore  been  shown  that  the  lactic 
acid  bacteria  in  raw  milk  inhibit  the  development  of  the  gas 
bacillus.  Baw  milk  allowed  to  clot  does  not  decompose 
violently  and  the  whey  does  not  contain  Bacterium  welchii 
under  ordinary  circumstances.  If  the  haemolysin  in  the 
heated  and  decomposed  milk  is  to  be  attributed  to  the  gas 
bacillus  it  should  not  be  present  in  raw  soured  milk.  This 
point  was  tested  by  taking  a  series  of  six  milks,  and  dividing 
them  each  into  two  lots.  One  lot  was  incubated  at  37°  C.  for 
48  hours  and  then  kept  at  room  temperature.  The  highly 
acid  whey  from  each  was  neutralized  by  sodium  bicarbonate 
and  tested  upon  blood  corpuscles  at  the  end  of  three  days  and 
again  at  the  end  of  14  days.  It  was  devoid  of  haemolytic 
activity  on  all  occasions.  The  other  lot  of  six  samples  was 
heated  to  85°  C.  for  15  minutes,  incubated  for  24  hours  at 
37°  C.  These  samples  exploded  violently  and  all  but  one  of 
them  showed  true  haemolysins  after  the  acidity  was  neutralized. 
Haemolysins  thus  develop  in  milk  heated  to  85°  C.  and  incu¬ 
bated,  while  they  fail  to  develop  in  the  same  milk  when  allowed 
ho  sour  normally.  Since  such  samples  of  explosive  milk  always 
contain  actively  growing  Bacterium  welchii  this  organism  is 
further  implicated  as  the  source  of  the  haemolysin.  The  dif¬ 
ference  between  raw  and  heated  milk  is  brought  out  in  the 
following  table : 


TABLE  VI. 

Action  of  Whey  from  Raw  and  Heated  Milk  upon  Rabbit’s 

Corpuscles. 

Sample.  Quantity  used  with  1  c.  c.  rabbit’s  blood  (5  %  eusp.J. 


1  c.  c. 

0.75  c.  c. 

0.5  c.  c. 

0.25  c.  c. 

0.1  c.  c. 

...  0 

0 

0 

0 

0 

A.  heated  . 

....  + 

+ 

+ 

0 

0 

S  raw  . 

...  0 

0 

0 

0 

0 

S.  heated  . 

....  + 

4- 

+ 

4- 

0 

S.  F.  raw . 

, . . .  0 

0 

0 

0 

0 

S.  F.  heated  . .  . . 

, . . .  0 

0 

0 

0 

0 

A  S  raw . 

_  0  • 

0 

0 

0 

0 

A.  S.  heated  .  .  . 

....  4- 

0 

0 

0 

0 

C!  raw  . 

. . . .  0 

0 

0 

0 

0 

C.  heated  . 

....  + 

0 

0 

0 

0 

W.  raw  . 

. . . .  0 

0 

0 

0 

0 

W.  heated  .... 

....  Hr 

0 

0 

0 

0 

From  this  table  it  may  be  seen  that  five  of  the  six  samples 
of  heated  milk  showed  haemolytic  substances  varying  in 
strength  from  1  c.  c.  to  0.25  c.  c.,  but  that  all  the  samples  of 
whey  from  the  raw  milk  were  devoid  of  haemolysins.  The 
haemolysin  found  in  decomposed  market  milk  can  thus  be 
attributed  to  the  development  of  Bacterium  welchii,  which  is 
known  to  produce  blood-laking  substances,  provided  its  reac¬ 
tions  are  the  same  as  those  of  the  haemolysin  produced  by  this 
species.  The  haemolysin  of  the  gas  bacillus  is  not  usually 
regarded  as  a  true  bacterial  haemolysin  but  is  attributed  to  the 
various  acids  produced  in  culture  media  by  the  growth  of  this 
organism,  particularly  to  the  butyric  and  lactic  acids.  Herter 
was  inclined  to  believe  that  the  haemolysin  was  due  to  the  acids 
because  of  its  resistance  to  heat,  while  McCampbell  attributed 
it  to  butyric  acid  which  he  says  is  haemolytic  in  about  the  same 
degree  as  the  acid  cultures  of  the  organism.  It  became  neces¬ 
sary,  therefore,  to  make  a  further  study  of  the  haemolytic  sub¬ 
stances  produced  by  Bacterium  welchii,  particularly  in  milk 
cultures. 

Hemolysins  in  Milk  Cultures  of  Bacterium  welchii. 

From  one  of  the  flasks  of  market  milk  which  after  heating 
to  85°  C.  had  been  incubated  and  had  shown  an  explosive 
reaction,  a  pure  culture  of  the  gas  bacillus  was  obtained  by  the 
inoculation  of  a  rabbit  by  the  usual  procedure.  This  organism 
was  a  large  Gram-positive  encapsulated  bacillus  giving  the 
cultural  reactions  of  Bacterium  welchii.  Two  large  flasks  of 
milk  were  inoculated  with  this  strain  and  incubated  for  24 
hours.  They  both  showed  the  characteristic  explosive  reaction. 
The  whey  from  each  was  collected  carefully  by  pipetting  it  off 
from  the  mass  of  gas-eaten  curd,  filtered  several  times  through 
filter  paper  and  finally  through  a  Berkefeld  candle.  The 
resulting  clear  solutions  were  found  to  be  haemolytic  for 
rabbit’s  corpuscles  in  a  dilution  of  1-40.  In  the  greater  con¬ 
centrations  the  tubes  took  on  a  dirty-brown  color  like  that  of 
methgemoglobin,  suggesting  that  the  haemolysis  was  due  to 
acid.  After  careful  neutralization  the  whey  was  still  haemolytic 
to  about  the  same  degree  as  the  acid  material.  The  tubes  no 
longer  showed  the  dirty-brown  color  but  were  a  clear  scarlet, 
characteristic  of  haemolysis  not  due  to  acid. 
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The  action  of  the  whey  from  cultures  of  Bacterium  welchii 
before  and  after  neutralization  is  shown  in  the  following  table  : 


TABLE  VII. 

Haemolytic  Action  of  Milk  Cultures  of  Bacterium  welchii. 

Sample.  Quantity  used  with  1  e.  c.  5  %  rabbit's  blood. 


f 

.05  c.c. 

.25  c.c. 

.01  c.c. 

.0075  c.c. 

.005  c.c. 

.0025  c. 

A. 

+  + 

+ 

+ 

Trace 

0 

A. 

neutralized.  +  + 

+  + 

+ 

+ 

+ 

Trace 

B. 

+  + 

+ 

+ 

Trace 

0 

B. 

neutralized.  +  + 

+  + 

+ 

+ 

Trace 

0 

+  —  Complete  haemolysis. 

+  =  Partial  haemolysis. 

0  =  No  haemolysis. 


Note. — The  greater  concentrations  of  whey  were  completely 
haemolytic  but  have  not  been  included  in  the  table. 

The  haemolysin  in  milk  cultures  of  Bacterium  welchii  is 
thus  independent  of  the  acidity  of  the  cultures.  In  the  two 
samples  of  the  above  table  it  had  a  strength  somewhat  greater 
than  that  of  the  haemolysin  found  previously  in  decomposed 
market  milk,  being  present  in  0.025  quantities,  a  dilution  of 
1-40.  This  greater  development  of  haemolytic  activity  may 
be  due  to  the  fact  that  in  these  flasks  the  gas  bacillus  was  in 
pure  culture  and  its  growth  was  not  interfered  with  by  other 
organisms.  It  appeared  usually  within  the  first  24  hours, 
and  in  the  samples  thus  far  examined  seemed  to  reach  its 
maximal  intensity  on  about  the  third  day.  Its  appearance 
in  the  whey  after  neutralization  of  the  acids  present  suggests 
that  it  is  a  true  bacterial  haemolysin.  This  is  borne  out  by  a 
study  of  the  thermal  death-point,  which  lies  between  55°  C. 
and  60°  C.,  as  is  shown  in  the  following  table: 

TABLE  VIII. 

Thermal  Death-Point  of  Haemolysin  of  Bacterium  welchii. 

Quantity  used  to  hsemolyse  1  e.  c.  5  % 
Sample.  rabbit’s  blood. 

1  c.  c.  0.5  c.  c.  0.25  c.  c.  0.1  c.  c. 

B.  neutralized  . +  +  ++  ++  +  + 

Heated  to  55°  C.  %  hour .  +  +  +  + 

Heated  to  60°  C.  %  hour .  0  0  0  0 

-)-  -f  =  Complete  haemolysis. 

+  =  Partial  htemolysis. 

0  =  No  haemolysis. 

The  haemolysin  of  Bacterium  welchii  corresponds  to  the 
true  bacterial  haemolysins  in  other  respects.  Thus  it  may  be 
precipitated  by  ethyl  alcohol,  as  is  shown  by  the  following 
protocol : 

FLe.molysin  of  Bacterium  welchii  Precipitable  by 

Ethyl  Alcohol. 

The  whey  from  a  milk  culture  of  Bacterium  welchii  was 
filtered  several  times  through  filter  paper,  then  through  a 
Berkefeld  candle,  neutralized  by  sodium  bicarbonate  and 
when  tested  upon  rabbit’s  blood  was  found  to  have  haemolytic 
activity  in  a  dilution  of  1-40.  It  was  treated  with  several 
times  its  volume  of  95  per  cent  ethyl  alcohol.  A  fine,  flocculent 
precipitate  was  obtained.  This  was  collected  on  a  filter  paper, 
dried,  taken  up  in  0.75  per  cent  NaCI  and  found  to  be  power¬ 


fully  haemolytic  to  rabbit’s  blood.  The  filtrate  was  without 
action  on  blood. 

The  haemolysin  of  Bacterium  ivelchii  is  also  sensitive  to 
pepsin  and  pancreatin.  Mixed  with  these  substances  and 
placed  at  37°  C.  for  24  hours,  active  solutions  of  the  haemo¬ 
lysins  lose  their  blood-laking  properties,  as  is  evident  from  the 
following  table : 

TABLE  IX. 

Action  of  Petsin  and  Pancreatin  on  H.emolysin  of  Bacterium 

welchii. 


Quantity  used  for  hitmolysis  of  1  c.  c.  of 
Specimen.  5  %  rabbit's  blood. 

r - * - 1 

1  c.  c.  0.5  c.  c.  0.25  c.  c. 

welchii  . +  +  ++  +  + 

welchii  plus  pepsin .  0  0  0 

welchii  plus  pancreatin  ....  0  0  0 

Pancreatin  .  0  0  0 

Pepsin  .  0  0  0 

+  +  =  Complete  haemolysis. 

0  =  No  haemolysis. 


The  haemolysin  in  milk  cultures  of  Bacterium  welchii  is 
thus  independent  of  the  acidity  of  the  cultures,  is  thermolabile, 
can  be  precipitated  by  ethyl  alcohol  and  is  sensitive  to  the 
digestive  action  of  pepsin  and  pancreatin.  It  has  the  same 
characteristics  as  the  hagmolysin  in  decomposed  market  milk, 
and  the  haemolysin  in  the  latter  substance  may  reasonably  be 
attributed  to  the  development  of  this  species.  The  possibility 
that  other  bacteria  which  produce  haemolytic  substances  may 
also  be  present  in  this  milk  must,  of  course,  always  be  con¬ 
sidered.  The  close  correlation  between  the  presence  of  the 
haemolysins  in  milk  and  the  presence  of  Bacterium  welchii 
and  the  similarity  in  reactions  of  the  haemolysin  in  the  heated 
market  milk  and  of  the  haemolysin  in  milk  cultures  of  Bac¬ 
terium  welchii  are  both  quite  striking,  however,  and  lend 
strong  support  to  the  view  that  this  organism  is  the  chief 
source  of  the  haemolysins  in  question.  The  haemolysin  of 
Bacterium  welchii  according  to  these  observations  belongs  to 
the  group  of  bacterial  haemolysins  and  is  not  to  be  attributed 
to  any  acids  like  butyric  or  lactic  acid,  which  this  species  may 
produce  in  milk  cultures.  Both  butyric  and  lactic  acids  are 
haemolytic.  When  made  up  in  a  1  per  cent  solution  of  the 
official  acids  they  dissolve  blood  corpuscles  rapidly,  as  can  be 
seen  from  the  following  table : 

TABLE  X. 


Haemolytic  Action  of  Lactic  and  Butyric  Acids  for  Rabbit’s 

Corpuscles. 


Lactic  acid, 

1  %  sol. 

.01  c.  c. 

+ 

Rabbit  corpuscles, 

5  %  suspension. 

1  c.  c. 

_ 

Haemolysis. 
+  + 

.0075  c.  c. 

~r 

1 

c.  c. 

= 

+  + 

.005  c.  c. 

+ 

1 

c.  c. 

= 

+  + 

.0025  c.  c. 

+ 

1 

c.  c. 

— 

+  + 

.001  c.  c. 

+ 

1 

c.  c. 

= 

+  + 

.00075  c.  c. 

+ 

1 

c.  c. 

+ 

.0005  c.  c. 

+ 

1 

c.  c. 

— 

0 

.0001  c.  c. 

+ 

1 

c.  c. 

— 

0 

Control  NaCl  negative. 

+  +  =  Complete  haemolysis. 
+  =  Partial  haemolysis. 

0  =  No  haemolysis. 
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Butyric  acid. 

Rabbit  corpuscles, 

1  %  sol. 

5  %  suspension. 

Ha'molvsis, 

.01  c.  c. 

+ 

1  C.  C. 

— 

+  + 

.0075  c.  c. 

4- 

1  c.  c. 

— 

+  + 

.005  c.  c. 

+ 

1  c.  c. 

— 

4-  4- 

.0025  c.  c. 

+ 

1  c.  c. 

+  + 

.001  c.  c. 

+ 

1  c.  c. 

— 

+ 

.00075  c.  c. 

+ 

1  c.  c. 

= 

0 

.0005  c.  c. 

+ 

1  c.  c. 

= 

0 

.0001  c.  c. 

+ 

1  c.  c. 

= 

0 

Control  NaCl  negative. 

+ 

+.= 

Complete  haemolysis. 

4- 

3= 

Partial  haemolysis. 

0  =  No  haemolysis. 

Lactic  acid  thus  hsemolyzes  in  a  dilution  of  1-1000  of  a 
1  per  cent  solution  and  butyric  acid  in  a  dilution  of  1-400. 
The  haemolysed  blood  takes  on  a  dirty-brown  color  character¬ 
istic  of  acid  haemolysis  and  never  shows  the  clear  solutions 
tinged  with  haemoglobin  produced  by  the  true  bacterial  haemo- 
lysins.  Moreover,  the  haemolysins  of  both  lactic  and  butyric 
acids  are  thermostabile.  If  dilutions  of  1-200  (.005  c.  c.  of 
a  1  per  cent  solution)  be  taken  and  tested  for  their  power  to 
resist  heat  it  is  found  that  their  haemolytic  activity  is  not 
injured  by  exposure  to  high  temperatures,  even  that  of  the 
boiling  point.  This  is  shown  in  the  following  table  : 

TABLE  XI. 

Action  of  Hjeat  on  Hasmolytic  Activity  of  Lactic  and 
Butyric  Acid. 

Haemolysis  of  5  %  rabbit's  blood  heated  I  hour  to 

Raw  50 °C.  55°C.  60°C,  65°C.  70°C.  80°C.  90°C.  100°C. 
Lactic  Acid  4 — b  ++  4~  4~  4 — b  4 — b  4  b  4  b  4  b  4  b 

1-200 

ButyricAcid-l — b+4“4-4-4“+4 — b  ++  ++  4  h  4  b 

1-200 

The  thermolabile  haemolysin  in  milk  cultures  of  Bacterium 
welchii,  therefore,  cannot  be  attributed  to  either  butyric  or 
lactic  acid.  That  these  acids  may  play  a  role  in  the  haemolysis 
produced  by  the  whey  before  neutralization  is  not  denied,  but 
we  believe  that  this  action  on  the  blood  corpuscles  is  an  inde¬ 
pendent  phenomenon.  The  haemolysin  in  the  neutralized 


cultures  of  Bacterium  welchii,  according  to  our  present  obser¬ 
vations,  is  a  true  bacterial  haemolysin.  Finally  it  is  to  be 
noted  that  the  haemolysins  in  decomposed  market  milk  which 
we  attribute  to  the  presence  of  Bacterium  welchii  are  also 
independent  of  both  lactic  and  butyric  acids,  since  like  the 
haemolysin  in  milk  cultures  of  Bacterium  welchii  they  are 
found  in  the  milk  after  neutralization  and  are  thermolabile. 

Summary  and  Conclusions. 

Market  milk  heated  to  85°  C.  for  15-20  minutes  and  allowed 
to  decompose  by  incubation  at  22°  C.  or  37°  C.  for  24-48  hours 
contains  an  haemolysin  of  moderate  strength.  This  haemolysin 
is  independent  of  the  acids  in  the  milk,  occurring  in  neutral¬ 
ized  specimens,  is  thermolabile,  being  destroyed  at  tempera¬ 
tures  between  55°  C.  and  60°  C.,  is  precipitable  by  ethyl 
alcohol  and  can  be  digested  by  pepsin^  and  pancreatin.  It  is 
to  be -classed  with  the  bacterial  haemolysins  and  is  in  all  proba¬ 
bility  to  be  attributed  to  the  presence  of  Bacterium  welchii 
in  the  market  milk.  Pure  milk  cultures  of  Bacterium  welchii 
contain  a  similar  haemolysin  which  is,  however,  usually 
slightly  more  powerful.  This  also  is  independent  of  the  acids 
in  the  milk,  is  thermolabile,  being  destroyed  at  temperatures 
between  55°  C.  and  60°  C.,  is  precipitable  by  ethyl  alcohol  and 
can  be  digested  by  pepsin  and  pancreatin.  On  the  basis  of 
the  work  thus  far  completed  we  believe  that  this  haemolysin 
is  a  true  bacterial  haemolysin.  It  is  especially  to  be  differ¬ 
entiated  from  the  haemolysin  of  both  lactic  acid  and  butyric 
acid,  which  are  thermostabile.  The  role  which  these  acids 
play  in  the  haemolysis  seen  in  cultures  of  Bacterium  welchii 
is,  we  believe,  secondary  to  that  of  the  true  bacterial  haemolysin 
secreted  by  the  organism. 
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VENOUS  CONGESTION  IN  ITS  RELATION  TO  NECROSES 

OF  THE  LIVER. 


By  Horst  Oertel. 


( From  the  Pathological  Laboratories  of  the  Royal 

It  has  become  generally  recognized  that  severe  venous  con¬ 
gestion  in  the  liver  may  in  a  certain  type  of  cases  be  associated 
with  lobular  necroses  and  that  these  may  become  extensive 
enough  to  lead  to  a  very  general  disorganization  of  the  liver 
substance,  occasionally  with  deep  jaundice,  and  clinically  to 
coma  and  death.  A  discussion  has  arisen  as  to  the  cause  of 
these  necroses :  A  number  of  cases  under  my  observation  from 
1903  to  1910  led  me  to  the  conclusion,  stated  first  in  a  report 
of  a  case  in  the  Archives  of  Internal  Medicine  (1910,  vi,  293) 
and  later  in  a  general  consideration  of  this  lesion  in  the 


Victoria  Hospital  and  of  McGill  University,  Montreal.) 

Berliner  Klinische  Wochenschrift  (1912,  Nr.  43),  that  these 
necroses  were  directly  dependent  upon  the  stasis  and  were  not 
bacterial  or  toxic  in  origin. 

Mallory,  on  the  other  hand,  in  an  extensive  study  of  this 
subject  (Journal  of  Med.  Research,  1911,  xxiv,  455),  regarded 
them  essentially  as  bacterial  and  toxic  in  character. 

This  question  was  investigated  experimentally  by  Bolton 
(Jour.  Pathol,  and  Bact.,  1914,  xix,  258),  who  was  able  to 
produce  exactly  similar  necroses  by  causing  extreme  conges¬ 
tion  in  the  liver  by  partial  and  complete  obliteration  of  the 
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vena  cava  in  the  monkey.  Based  on  his  results,  Bolton  decided 
that  the  cellular  loss  was  directly  due  to  passive  congestion  and 
not  to  bacterial  infection. 

The  recent  observations  of  Heinriehsdorff  (Ziegler’s  Beit- 
riige,  1914,  lvii,  635),  and  especially  of  Lambert  and  Allison 
(Bull.  Johns  Hopkins  Hospital,  1916,  xxvii,  310),  on  human 
livers,  also  place  the  greater  emphasis  on  the  congestion  itself 
and  subordinate  the  importance  of  infections  or  of  outside 
toxic  factors.  Similar  views  are  expressed  by  MacCallum 
(Text-book  of  Pathology,  1916,  p.  469).  Although  it  seems, 
then,  that  the  combined  anatomical  and  experimental  evidence 
favors  the  direct  relation  of  cyanosis  to  the  production  of 
necroses,  there  is  as  yet  no  agreement  or  certainty  as  to  the 
exact  manner  in  which  these  necroses  develop.  MacCallum, 
Lambert  and  Allison  look  upon  the  necroses  of  the  liver  cells 
as  the  result  of  asphyxia,  Hart  as  due  to  a  lack  of  nutrient 
material  owing  to  the  formation  of  fibrin  plugs  in  capillaries, 
Heinriehsdorff  even  regards  them  as  due  to  an  autointoxica¬ 
tion  caused  by  the  higher  CO,  contents  of  the  blood  and  the 
entrance  of  intestinal,  harmful  substances  acting  on  depressed, 
poorly  nourished,  liver  tissue. 

My  studies  have  led  me  to  a  different  idea,  which  has  been 
strengthened  by  recent  observations.  It  is  based  directly  on 
the  anatomical  evidence  of  the  nature  of  these  necroses,  which, 
to  me,  appears  highly  significant  in  regard  to  the  genesis  of 
the  lesion.  For  this  reason  I  have  in  previous  publications 
repeatedly  emphasized  that  we  are  not  dealing  with  ordinary 
necrotic  changes,  ushered  in  by  marked  parenchymatous  de¬ 
generation,  nuclear  degeneration,  protoplasmic  coagulation 
and  the  formation  of  dead  structureless  masses,  but  with 
simple  cell  solution.  The  cells  undergo  oedematous  swelling, 
the  protoplasm  becomes  honey-combed  and  gradually  dis¬ 
solves;  the  nucleus  persists  until  late,  when  it,  too,  disappears 
by  simple  karyolysis  ;  the  cell  outlines  remain  and  become  even 
more  distinct  as  the  protoplasm  dissolves ;  ultimately  remains 
nothing  of  the  cells,  only  a  fine  reticulum  occupies  the  parts 
implicated.  Fat  qccurs  usually  in  large  drops  at  the  periphery 
of  these  necroses.1  In  other  words  these  changes,  from  the 
start,  are  similar  to  oedematous  imbibition  and  solution,  and 
not  at  all  in  the  nature  of  direct  cell  destruction  that  occurs 
from  the  effects  of  bacterial  or  toxic  injury.  This  latter  leads 
early,  as  is  well  known,  to  severe  degenerative  pictures  in  the 
protoplasm  and  nucleus  of  the  cell,  to  obscurity  of  the  cell 
outline  and  coagulation  of  dead  protoplasmic  masses.  But 
these  features  are  entirely  absent  in  cyanotic  necrosis. 

Furthermore,  it  does  not  seem  that  interference  with  nutri¬ 
tion  by  asphyxia  or  lack  of  nutriment  alone  would  explain 
these  characteristic  histological  findings.  I  consider  their 
relation  to  these  cell  changes,  as  will  be  explained  later,  an 
indirect  one. 

Now  it  might  be  doubted  that  even  an  extensive  oedematous 
imbibition  of  the  liver  (admitting  this  to  occur  as  the  result 

1  The  detailed  description  of  the  cell  changes  by  Heinriehsdorff 
fully  agrees  with  my  own. 


of  certain  severe  cases  of  cyanosis)  would  lead  to  such  necroses. 

I  have,  however,  been  fortunate  enough  to  be  able  to  observe 
lately  the  liver  in  a  case  of  fatal  trinitrotoluene  poisoning  in 
a  healthy,  strong,  muscular  young  man.  (The  case  has  been 
reported  elsewhere  by  Dr.  Odland,  of  this  laboratory,  Royal 
Victoria  Hospital,  Montreal,  Scientific  Reports,  1916,  Series 
B.  1.)  It  appears  that  trinitrotoluene  is  essentially  a  vascular 
poison.  It  leads  to  massive  oedema  and  hemorrhages,  but 
does  not  seem  to  display  marked  toxic  affinity  for  the  liver 
cells  themselves.  This  liver  presented  histologically  pictures 
very  similar  to  cyanotic  necroses,  both  in  manner  of  formation 
and  in  the  end  product,  viz.,  massive,  intercellular  oedema, 
followed  by  oedematous  swelling,  cytolysis  and  karyolysis  of 
liver  cells  individually  well  outlined  until  late,  without  paren¬ 
chymatous  degeneration  and  coagulation  necrosis.  The  end 
result  was  here  also  a  hazy  reticulum.  The  only  difference 
from  the  changes  in  chronic  cyanosis  was  a  remarkable 
absence  of  fat  in  the  surrounding  liver  cells,  which  are  fre¬ 
quently  very  fatty  in  cyanotic  necrosis. 

Finally,  a  very  similar,  although  more  diffuse,  type  of  cell 
degeneration  and  necrosis  in  the  liver  was  observed  by  me 
several  years  ago  in  experimental  uranium  nephritis  (A  con¬ 
tribution  to  the  knowledge  of  experimental  nephritis,  Lancet, 
May  23,  1914).  Uranium,  much  like  trinitrotoluene,  pro¬ 
duces  in  the  liver  as  in  the  kidney  a  very  marked  oedema  fol¬ 
lowed  soon  by  tremendous  swelling  (hydrops)  and  solution  of 
liver  cells  in  a  manner  described  above.  As  with  trinitroto¬ 
luene,  fatty  changes  are  absent  after  the  administration  of 
large  doses,  whereas,  on  the  other  hand,  oedema  and  cytolytic 
necrosis  of  the  liver  cells  are  most  marked.  I  noted  at  the 
time  that  these  changes  are  different  from  those  caused  by 
cantharidin  and  mercury,  which  display  a  pronounced  toxic 
affinity  for  liver  parenchyma  as  shown  by  definite  parenchy¬ 
matous  degeneration  and  coagulation  necrosis. 

Based,  then,  on  the  characteristic  type  of  necrosis  in  venous 
cyanosis  and  its  similarity  to  others  in  which  oedematous 
imbibition  of  liver  cells  also  occurs,  it  seems  to  me  reasonable 
to  maintain,  that,  under  certain  conditions  of  severe  cyanosis, 
increased  transudation  with  stagnation  occurs  in  the  liver,  as 
we  know  it  to  occur  elsewhere.  This  leads  primarily  to  passive 
swelling  (hydrops)  of  liver  cells,  secondarily  to  their  solution, 
possibly  through  the  formation  of  a  cytolytic  ferment,  and 
thus  to  characteristic  liver  necroses. 

The  extent  and  rapidity  with  which  these  form  seem  to 
depend,  to  some  extent  at  least,  upon  the  amount  and  stagna¬ 
tion  of  the  transudate  or  oedema.  Thus,  they  are  more  pro¬ 
nounced  in  severe  advanced  congestion.  They  assume,  there¬ 
fore,  occasionally  dimensions  of  such  an  extensive  and  often 
rapid  disorganization  of  the  liver  as  to  lead  to  rapidly  deepen¬ 
ing  jaundice  and,  clinically,  to  coma  and  death. 

Finally,  as  to  the  cause  of  the  oedema.  Here,  it  seems  to  me, 
a  number  of  factors  contribute:  First,  impaired  oxidation 
(asphyxia)  of  the  cells  and  consequent  accumulation  of 
waste  products  lead  to  high  osmotic  pressure  and  increased 
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H  ionization  in  the  tissues ; 2  secondly,  increased  transudation 
and  lessened  resorption  of  fluid  result  from  diminished  tis¬ 
sue  tension  and  nutritional  disturbances  in  blood-vessels 
and  lymphatics.  To  these  contribute  further  increased  venous 
and  lessened  aortic  pressure.  Thirdly,  gradual  collapse  of  the 
lobule  makes  lymph  circulation  increasingly  difficult  and 
ultimately  entirely  impossible.  This,  together  with  haemor¬ 
rhages  into  the  lost  parts,  hastens  the  terminal  destruction 
of  the  lobule. 

Although  it  appears  that  the  accompanying  jaundice  is  also 
a  result  of  lobular  disorganization,  the  exact  manner  in  which 


2  See  J.  Loeb.  Pfliiger’s  Arch.,  1898,  71,  p.  457,  on  the  relation 
of  osmotic  pressure  to  oedema. 


this  is  produced  must,  like  that  of  jaundice  generally,  be  still 
determined  by  future  research. 

It  may  be  asked  why  the  liver  is  involved  in  these,  often 
severe  and  general,  cyanotic  necroses  in  preference  to  other 
parenchymatous  organs  (the  kidney  for  example).  This  may 
be  due  to  its  architectural  arrangement  and  characteristic 
blood  and  lymph  flow  in  which  it  differs  from  other  organs; 
for  the  parenchyma  cells,  in  forming  pyramids  around  the 
central  veins  and  columns,  which  stand  in  intimate  contact 
on  either  side  with  blood  and  lymph  capillaries,  possibly  even 
through  intracellular  canaliculi,  are  in  closest  connection  with 
their  circulation  and  not  separated  by  any  elastic  stroma  or 
basement  membrane.  To  this  must  be  added  the,  even  nor¬ 
mally,  much  retarded  blood  and  lymph  flow  in  the  liver  as 
compared  with  that  in  other  glandular  organs. 


OBSERVATIONS  ON  THE  DEGENERATION  OF  LEUCOCYTES  IN  THE 
URINE  AS  A  DIAGNOSTIC  AID  IN  TUBERCULOSIS  OF 
THE  URINARY  TRACT  IN  WOMEN.* 

By  H.  M.  N.  Wynne, 

Assistant  Resident  Gynecologist. 

(From,  the  Gynecological  Clinic  of  the  Johns  Hopkins  Hospital.) 


In  1906  Colombino  published  the  results  of  a  cytological 
study  of  the  urine  in  cases  of  pyuria,  with  reference  to  the 
diagnosis  of  tuberculosis  of  the  genito-urinary  tract.  He 
concluded  that  in  cases  showing  degenerated  leucocytes  and 
some  red  blood  cells,  a  definite  diagnosis  of  tuberculosis  can 
be  made. 

These  degenerated  leucocytes  are  described  as  having 
variable  forms;  polyhedral,  elongated  and  indented.  In  some 
cells  the  protoplasm  seems  to  have  been  eaten  out  and  con¬ 
siderably  reduced  about  the  nucleus.  In  other  cells  there  are 
multiple  vacuoles  in  the  protoplasm  and  small  balls  of  proto¬ 
plasm  at  the  periphery  of  the  cells  which  seem  detached  from 
them.  In  many  of  these  irregular  cells  the  envelope  seems  to 
have  burst.  Free  nuclei  are  also  found. 

Colombino  attributed  this  degeneration  to  a  specific  toxic 
action  of  the  tuberculous  urine.  He  was  unable  to  find  any 
relation  between  the  concentration,  reaction  or  content  in 
chlorides,  phosphates,  sulphates,  urates  and  uric  acid  and  the 
cytological  picture. 

Moscow  in  1907,  reported  a  series  of  cases  and  the  results 
of  his  studies  on  the  cause  of  this  degeneration.  He  concluded 
that  it  is  independent  of  the  reaction,  concentration  or  content 
in  urea  and  chlorides  and  that  cryoscopic  determinations 
shed  no  further  light  on  the  question,  nor  does  the  time  of 
examination  after  voiding  have  any  relation  to  the  phenom¬ 
enon. 

Moscou  added  normal  leucocytes  to  tuberculous  urine  and 
degenerated  leucocytes  to  normal  urine,  but  did  not  observe 

*  Read  before  a  meeting  of  The  Johns  Hopkins  Hospital  Medical 
Society,  May  7,  1917. 


any  change  in  the  contour  of  the  cells  in  either  case.  How¬ 
ever,  he  found  that  if  degenerated  leucocytes  are  placed  in 
isotonic  salt  solution,  they  become  normal  in  form  after  from 
five  to  twenty  minutes,  and  that  this  also  occurs  if  a  solution 
of  picro-carmine  is  substituted  for  normal  salt  solution. 

Goldberg  states  that  he  observed,  in  1901,  elongated  and 
spindle-formed  cells  in  tuberculous  urine  and  that  leucocytes 
in  ameboid  action  also  were  seen. 

Colombinb  found  the  cytological  formula  of  tuberculous 
and  non-tuberculous  urines  to  be  nearly  always  the  same : 


Polynuclear  neutrophiles  . 90  -  95% 

Mononuclears  . 10  -  5% 


In  one  case  of  very  long  standing  pyelitis  with  calculus, 
there  were  67  per  cent  of  mononuclears,  and  in  another  similai 
case  12  per  cent  of  mononuclears. 

His  series  of  cases  included  20  of  genito-urinary  tubercu¬ 
losis,  in  all  of  which  degenerated  leucocytes  and  red  blood 
cells  were  found,  whereas  in  13  cases  of  non-tuberculous 
pyuria,  the  leucocytes  were  well  preserved,  except  in  one  case 
of  renal  calculus  of  long  standing. 

In  Moscou’s  series  of  50  cases,  there  were  22  of  genito¬ 
urinary  tuberculosis.  In  18  of  these  degenerated  leucocytes 
were  present;  in  four  there  was  no  degeneration.  He  also 
observed  leucocytic  degeneration  in  two  non-tuberculous 
urines. 

Goldberg  reported  degeneration  of  leucocytes  in  13  and  no 
degeneration  in  four  cases  of  urogenital  tuberculosis ,  no 
degeneration  in  eight  cases  of  kidney  or  bladder  stone,  and 
deformed  cells  in  eight  cases  of  gonorrhoea  (acute  and  chronic) 
in  four  of  which  the  majority  of  the  leucocytes  had  become 
degenerated. 
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Two  cases  of  renal  tuberculosis  showing  degeneration  of 
leucocytes  were  reported  by  Micheli. 

Lequeux  (quoted  by  Micheli)  found  degeneration  present 
in  both  tuberculous  and  non-tuberculous  urines. 

Kelly  and  Bumam  were  unable  to  substantiate  the  observa¬ 
tions  of  Colombino. 

Colombino  demonstrated  the  tubercle  bacillus  in  only  six 
of  his  20  tuberculous  cases.  Micheli  did  not  find  the  tubercle 
bacillus  in  either  of  his  cases.  Moscou  says  the  tubercle 
bacillus  was  found  rarely  in  his  series,  but  does  not  mention 
the  exact  percentage. 

In  our  11  cases  of  renal  tuberculosis,  the  tubercle  bacillus 
was  demonstrated  in  10.  Unfortunately  the  other  case  did 
not  show  any  leucocytic  degeneration,  nor  were  red  blood  cells 
seen  in  one  examination. 

Acid-fast  bacilli  have  not  been  found  in  any  case  of  non- 
tuberculous  pyuria,  although  numerous  smears  have  been 
examined  carefully. 

Our  notes  include  72  cases  of  pyuria,  in  27  of  which  the 
possibility  of  tuberculosis  could  not  be  positively  eliminated, 
and  these  cases  have  not  been  tabulated.  The  majority  of 
these  patients  were  not  under  observation  long  enough  to  be 
thoroughly  studied, 

The  tables  include  11  cases  of  renal  tuberculosis,  for  which 
nephrectomy  was  performed,  15  cases  of  non-tuberculous 
pyuria  in  which  the  possibility  of  tuberculosis  was  definitely 
eliminated  by  operation  or  autopsy,  and  20  cases  in  which 
there  was  no  operation  but  the  clinical  picture  and  results  of 
treatment  rule  out  tuberculosis. 

TABLE  IV. 


Type  of  case. 


Tuberculosis  of  kidney 

Nephrolithiasis 

Pyonephrosis  without  stone 
Hydronephrosis 

Hypernephroma 
Carcinoma  of  bladder 
Pelvic  abscess  with  rupture  into 
bladder 

Cystitis,  gonorrheal 
Cystitis,  general  (B.  coli) 

Cystitis,  general  ulcerative 


Cystitis,  general  with  pyelitis 
Cystitis,  general  ulcerative,  with 
infected  hydronephrosis 
Pvelitis,  acute 

Pyelitis  and  ureter  stricture,  bi¬ 
lateral 

Pyelitis  and  ureter  stricture,  uni¬ 
lateral 

Bladder  ulcer 
Trigonitis  and  urethritis 


Operation 
+  or  0. 

Num¬ 
ber  of 
cases. 

Degeneration. 

+ 

0 

+ 

n 

Marked  in  6. 

Moderate  in  1. 

4 

+ 

8 

Variable  but  never 
marked,  2. 

6 

+ 

2 

0 

2 

+ 

1 

Majority  WBC.  si. 
irreg. 

- 

+ 

1 

0 

1 

+ 

1 

0 

1 

Autopsy 

1 

0 

1 

0 

4 

0 

4 

0 

6 

0 

6 

+ 

Moderate  in  some  spe¬ 
cimens,  others  well 
preserved. 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 

Marked. 

_ 
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1 

0 

1 

0 

1 

0 

1 

0 

3 

0 

3 

0 

l 

2 

0 

| 

2 

The  voided  urine  from  five  patients  contained  well-preserved 
leucocytes,  whereas  in  the  catheterized  specimens  there  were 
no  leucocytes. 


TECHNIQUE. 

Colombino  studied  both  fresh  preparations  from  the  cen- 
trifugalized  sediment  and  stained  smears,  but  concluded  that 
the  fresh  unstained  preparations  were  preferable,  as  in  stained 
smears  irregularities  of  the  cells  can  be  produced  artificially. 
The  fresh  preparations  consist  of  a  drop  of  centrifugalized 
sediment  on  a  slide  covered  with  a  cover-glass  and  can  be 
examined  with  the  high-dry  lens  or  oil-immersion  lens.  Gold¬ 
berg  examined  fresh  preparations  without  a  cover-glass  in 
order  to  eliminate  a  possible  source  of  trauma  to  the  leucocytes. 

We  have  examined  most  of  our  specimens  with  and  without 
cover-glasses  and  in  a  blood-counting  chamber,  but  have  not 
observed  any  cellular  irregularities  caused  by  the  cover-glass. 

The  specimens  of  urine  examined  were  usually  obtained  by 
catheterization  of  the  bladder  or  ureters,  but  numerous  voided 
specimens  have  also  been  examined.  In  women  it  is  necessary 
to  obtain  catheterized  urine  for  a  diagnosis  of  pyuria.  Speci¬ 
mens  have  been  examined  immediately  and  several  hours 
after  collection.  There  is  no  evidence  that  the  leucocytes 
degenerate  after  standing  for  from  12  to  24  hours,  although 
we  believe  the  specimen  should  be  examined  soon  after  collec¬ 
tion.  Some  of  the  specimens  have  been  centrifugalized  and 
others  have  not. 

The  culture  work  has  been  done  in  the  Medical  Bacterio¬ 
logical  Laboratory  by  Doctors  Clark  and  Sydenstricker. 

CONCLUSIONS. 

Degenerated  leucocytes  in  the  urine  are  not  pathognomonic 
of  tuberculosis  of  the  urinary  tract,  but  a  marked  degenera¬ 
tion  is  strongly  suggestive  of  this  disease. 

The  absence  of  degeneration  of  leucocytes  does  not  eliminate 
tuberculosis. 

The  cytological  study  of  the  urine  cannot  replace  the 
demonstration  of  tubercle  bacilli  or  animal  inoculation  as  a 
means  of  diagnosis ;  at  best  it  offers  presumptive  evidence. 

I  wish  to  thank  Dt.  H.  A.  Kelly  for  permission  to  publish 
these  observations,  and  Doctors  Hunner,  Leonard,  Holmes 
and  Richardson  for  their  assistance  and  suggestions. 
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THE  ETHICS  OF  THE  PRACTICE  OF  MEDICINE  FROM  THE 

JEWISH  POINT  OF  VIEW.1 


By  Dr.  Harry 

No  people  have  laid  greater  emphasis  upon  the  sacredness 
of  life  than  have  the  Jews.  The  human  being  reflected  the 
holiness  of  God,  for  “  in  the  image  of  God  made  He  man  ” 
(Gen.  1,  27).  But  life  itself,  even  the  life  of  the  lower 
animals,  was  held  dear,  for  “  the  righteous  man  regardeth  the 
life  of  his  beast  ”  (Prov.  XII,  10).  To  care  for  one’s  health 
was  regarded  as  a  religious  duty. 

The  people  who  looked  upon  life  as  sacred  were  naturally 
solicitous  in  their  care  of  the  sick.  One  of  the  highest  duties 
was  to  visit  the  sick,  and  in  the  Talmud  we  read  that  this 
obligation  extended  equally  to  visiting  the  Gentile  and  the 
Jew.  (Talmud,  Gittin  61a.)  This  was  in  conformity  with 
■  the  verse  “  Thou  shalt  not  abhor  an  Edomite,  for  he  is  thy 
brother ;  thou  shaft  not  abhor  an  Egyptian,  because  thou  wast 
a  stranger  in  his  land”  (Deut.  XXIII,  8).  The  tolerant 
spirit  of  the  Jew  was  shown  in  his  readiness  to  help  the 
Gentile  in  distress. 

Throughout  Hebrew  literature  we  find  the  most  humane 
references  to  the  sick.  Thus  in  the  Sefer  Hasidim  of  B.  Judah 
of  Ratisbon  (12-13th  cent.)  we  read: 

If  a  rich  man  and  a  poor  man  he  sick  and  thou  seest  all  the 
world  going  to  see  the  rich  man,  go  thou  to  the  poor  one,  even 
though  he  be  ignorant  and  unlectured  ....  Make  no  sign  of 
visible  disgust  when  thou  meetest  people  afflicted  with  loathsome 
visible  disease;  for  they  are  God’s  creatures,  remember,  and 
healthy  as  well  as  sick  are  all  alike  dependent  upon  him.2 

The  duty  to  treat  the  injured  is  expressed  in  Exodus  (XXI, 
18,  19)  :  “  And  if  men  contend,  and  one  smite  the  other  with 
a  stone  or  with  his  fist,  and  he  die  not,  but  keep  his  bed;  if 
he  rise  again,  and  walk  abroad  upon  his  staff,  then  shall  he 
that  smote  him  be  quit;  only  he  shall  pay  for  the  loss  of  his 
time,  and  shall  cause  him  to  be  thoroughly  healed.”  3 

This  is  not  the  occasion  to  discuss  the  theological  dispute  as 
to  the  propriety  of  any  human  interference  in  disease,  looked, 
upon  as  a  visitation  of  God.  Though  the  dispute  was  waged 
for  a  long  time  in  Judaism  and  in  Christianity,  the  practice  of 
medicine  won  its  proper  position  among  the  Jews  at  an  early 
date.  We  are  not  surprised  to  learn  that  the  Jews  made 
great  demands  of  the  physician,  that  the  ethical  standards 
they  set  up  for  him  were  very  high.  Could  less  have  been 
expected  of  those  who  followed  the  profession  of  Him  who 
said:  “  I  am  the  Lord  that  healeth  thee”  (Exodus,  XV,  26). 

1 1  desire  to  express  my  gratitude  to  Dr.  B.  N.  Rabinowitz,  The 
Johns  Hopkins  University,  Baltimore,  Dr.  A.  A.  Neuman,  Dropsie 
College,  Philadelphia,  and  especially  to  Professor  Alexander  Marx, 
Jewish  Theological  Seminary,  New  York,  for  the  valuable  help 
they  have  rendered  me  in  the  preparation  of  this  essay. 

2  See  Zunz:  Jewish  Moralists  in  “Hebrew  Characteristics.” 
American  Jewish  Publication  Society,  New  York,  1875,  p.  22. 

3  A  curious  version  is  found  in  the  Vulgate  and  other  transla¬ 
tions:  “That  he  make  restitution  for  his  work  and  for  his  ex¬ 
penses  upon  the  physicians.”  (See  Douay  Version.) 


Friedenwald. 

It  was  regarded  as  proper  that  the  physician  should  receive 
recompense  for  his  service.  Of  course  this  was  not  to  act  as  a 
hardship  to  the  poor.  We  read  that  Abba  (a  leech  and  there¬ 
fore  belonging  to  a  class  that  did  not  enjoy  the  same  esteem 
as  did  the  physician)  had  in  his  office  a  money-box  into 
which  those  who  received  treatment  would  place  what  they 
desired  to  (five.  But  no  one  could  tell  how  much  or  how  little 
each  one  paid.  When  a  learned  man  came  he  would  accept  no 
payment,  and  if  the  patient  was  poor  he  would  help  him  with 
a  gift  and  refuse  to  accept  any  fee.  (Talmud  Taan.  21b.) 

The  physician  was  expected  to  treat  his  patients  in  a  sympa¬ 
thetic  and  humane  manner.  This  is  beautifully  shown  in  a 
passage  in  the  Midrash,  the  ancient  homiletical  exegesis  of 
the  Thora : 

Even  when  the  physician  sees  that  death  is  approaching,  he 
still  says  to  the  patient  “  Eat  this  and  abstain  from  that,  drink 
this  and  not  that,”  but  he  does  not  say  “  Your  end  is  near,”  and  it 
rebukes  the  prophet  Isaiah  in  the  name  of  King  Hezekiah  for  tell¬ 
ing  him  bluntly  “  Set  thy  house  in  order  for  thou  shalt  die  and 
not  live”  (II  Kings  XX,  l).4 5 

In  the  great  code,  the  Shulhan  Aruch,  which  Rabbi  J oseph 
Caro  6  wrote  in  the  third  quarter  of  the  16th  century  and 
which  embodies  rabbinic  laws,  we  find  an  important  chapter 
dealing  with  the  rules  governing  the  practice  of  the  physician." 

Text  of  Rabbi  Joseph  Caro. 

1.  The  Thora  permits  the  physician  to  treat  disease.  It 
is  a  meritorious  act  to  do  so,  under  the  general  principle  of 
saving  a  life  in  danger.  One  who  refrains  from  doing  so, 
sheds  blood  [i.  e.;  is  guilty  of  sacrificing  life].  Even  if  there 
is  another  who  can  treat  the  sick  man,  the  physician  dare  not 
refuse  his  services,  because  it  is  not  through  the  aid  of  every 
man  that  the  patient  has  equal  chances  to  be  cured.  Yet 
should  no  man  occupy  himself  with  medicine,  unless  he  is 
well  trained  and  there  is  no  one  better  fitted  than  he  in  the 
place ;  otherwise,  he  is  shedding  blood.  If  one  treats  a  patient 
without  the  approval  of  the  court  [official  license]  he  is  in 
duty  bound  to  pay  damages,  even  though  he  is  an  expert.  And 
if  he  treats  a  patient  with  the  approval  of  the  court  and  errs 
and  injures  the  patient,  he  is  not  responsible  to  the  human 
court  but  he  is  not  absolved  from  his  obligations  to  the  higher, 
the  heavenly  court.  If  he  kills  the  patient  through  negligence 
and  he  becomes  aware  that  he  is  guilty  of  unintentional 
murder,  he  goes  into  exile  [as  “  the  manslayer  that  kills  any 


4  This  subject  is  taken  up  in  detail  by  Preuss,  Virchow’s  Arch.. 
CXXXVIII,  280. 

5  R.  Joseph  Caro  was  born  in  Portugal  in  1488  and  died  in  Safed. 
Palestine,  in  1575. 

6  Shulhan  Aruch  Yorali  Deah,  336. 
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person  through  error.’’  See  Numbers,  XXXV,  9-34:  Deut., 
XIX,  1-13.] 7 

2.  A  physician  is  prohibited  from  taking  a  fee  for  his 
expert  knowledge  or  for  instruction,  but  only  for  his  pains  and 
for  the  time  he  spends. 

3.  If  one  has  drugs  and  his  sick  neighbor  wishes  to  buy 
them,  he  is  prohibited  from  raising  the  price  higher  than  is 


7  The  responsibility  of  the  physician  is  formulated  in  the  Tosefta, 
an  ancient  collection  of  detailed  statements  of  the  traditional  law. 
Tosefta  (ed.  Zuckermandel) ,  Gittin,  IV,  6.  A  professional  doctor, 
authorized  by  Beth  Din,  who  has  caused  harm  to  his  patient  is 
free  if  the  error  was  unconscious  hut  guilty  if  it  was  knowingly 
committed,  for  the  sake  of  the  social  order. 

Ibid.,  Baba  Kama,  VI,  17:  A  professional  doctor  authorized  by 
Beth  Din,  who  has  harmed  his  patient  is  free  before  a  human 
tribunal,  and  his  judgment  is  referred  to  Heaven. 

Ibid.,  X,  11:  A  professional  doctor  authorized  by  Beth  Din  who 
has  caused  harm  to  his  patient  is  free;  if  he  has  wounded  him 
more  than  was.  necessary,  he  is  guilty. 

Ibid,.,  Makkot,  II,  5:  A  professional  doctor  authorized  by  Beth 
Din  who  has  caused  the  death  of  a  patient  is  exiled  (to  the  cities 
of  refuge).  This  holds  true  only  if  the  doctor  did  just  what  was 
required;  but  if  he  has  exceeded  the  limit  and  thereby  caused 
death,  he  is  not  exiled  because  he  is  guilty  wittingly.  Neverthe¬ 
less,  he  does  not  incur  the  penalty  of  death. 

That  the  passages  are  not  altogether  consistent  is  quite  apparent 
and  Duran  summarizes  his  exposition  of  these  laws  as  follows: 

“  If  a  physician  authorized  by  Beth  Din  to  practice  caused  harm 
to  his  patient,  which  other  physicians  discovered  to  be  due  to  his 
error,  then  he  is  legally  guilty  of  assault  whether  the  error  was 
committed  consciously  or  unconsciously.  If  he  caused  death,  he 
has  the  status  of  a  murderer.  But  if  he  made  no  error  in  the 
nature  of  the  treatment  and  was  unsuccessful  in  carrying  it  out, 
then  for  the  sake  of  the  social  order  (i.  e.,  that  the  doctors 
should  not  give  up  their  profession)  .he  is  acquitted  by  the 
human  tribunal  and  his  judgment  is  referred  to  Heaven; 
while,  if  he  caused  death,  he  is  exiled.  If,  however,  he 
exceeded  the  necessary  measures,  then  he  is  guilty  of  assault  or 
murder  and  must  pay  damages  in  the  one  case,  and  the  penalty  of 
death  in  the  other  event,  if  he  was  forewarned,  or  left  to  the  ven¬ 
geance  of  the  ‘  redeemer,’  if  he  was  not  warned.”  Duran,  who  was 
himself  a  physician,  (Respona,  Part  II,  No.  52),  ends  this  para¬ 
graph  with  the  pious  wish:  “And  may  God  grant  our  portion  to 
be  among  those  who  are  successful  in  their  profession  and  may 
He  save  us  from  errors,  Amen.” 

It  is  here  that  Duran  proceeds  to  draw  the  contrast  between 
medical  doctors  and  surgeons,  thus:  “  It  appears  that  by  ‘  Roplie 
umman  ’  is  meant  one  who  heals  wounds  with  the  work  of  his 
hands.  If  he  commits  an  error  consciously  or  unconsciously,  he 
inflicts  a  bruise;  if  he  uses  a  metallic  instrument  he  causes  death 
....  but  one  who  cures  the  sick  with  medicines,  laxatives,  drugs, 
baths,  and  resting  is  not  called  ‘  Rophe  umman  ’  but  ‘  Rophe  ’ 
and  is  not  included  in  the  former  category.  He  cannot  be  sued 
for  damages  as  he  did  not  wound  his  patient.  If  such  a  physician 
commits  an  error  and  causes  death  or  increases  the  suffering  of  his 
patient,  he  is  free  even  before  the  judgment  of  Heaven,  if  his 
intentions  were  to  cure  and  not  to  harm  the  patient.  For  he  can 
judge  but  what  his  eyes  see.  But  h$  must  not  rely  upon  his  own 
experiments  and  reject  the  opinion  of  greater  experts.  If  a  doctor 
conducts  himself  rightly  and  properly,- his  Heavenly  reward  will 
be  great,  because  his  profession  is  a  dangerous  one  and  he  must 
have  exercised  great  caution.”  (This  account  of  the  Tosefta  has 
been  given  me  by  Dr.  A.  A.  Neuman.) 


proper.  Furthermore,  if  they  agreed  upon  a  high  price  because 
of  the  exigencies  of  the  moment  (for  he  was  the  only  one  who 
had  these  drugs)  he  may  claim  only  their  proper  value.  How¬ 
ever,  if  the  patient  agreed  to  pay  a  large  fee  to  a  physician 
(for  his  services),  he  must  pay  it,  because  the  physician  sold 
his  expert  advice.  The  patient  has  no  further  redress. 

Annotation  by  Rabbi  Moses  Isserles  to  Rabbi  Joseph  Caro:  ’ 
It  is  true,  it  is  a  duty  incumbent  (upon  the  physician)  to 
treat  (the  patient) .  For  it  is  commanded  that  everyone  come 
to  the  help  of  one  whose  life  is  in  danger.  If,  however,  the 
performance  of  this  duty  falls  to  one  who  refuses  to  act 
without  remuneration,  the  court  cannot  deprive  him  of  his  fee. 
Neither  can  it  release  those  who  obligated  themselves  from 
fulfilling  this  obligation.  (This  is  based  upon  a  quotation 
from  Rabbi  Jacob  ben  Asher  on  the  authority  of  Rabbi  Moses 
Nachmanidis.)8 9 

In  the  writings  of  Jewish  physicians  of  early  and  later 
mediaeval  times  there  are  a  number  of  references  to  medical 
ethics;  some  of  these  deserve  consideration.  An  essay  has 
recently  appeared  by  Professor  Ludwig  Yenetianer  on  Asaf 
Judaeus,  whom  he  describes  as  the  oldest  medical  writer  in 
Hebrew  (Budapest,  1915).'  He  shows  that  Asaf  Judaeus 
wrote  various  works  on  cosmography  and  medicine,  and  he 
gives  evidence  to  prove  that  Asaf  lived  at  the  latest  in  the  7th 
century  and  in  Mesopotamia.  The  words  of  admonition 
which  Asaf  and  his  colleague  John  spoke  to  their  pupils  and 
the  oath  which  they  required  of  them  are  of  great  interest 
to  us : 

Beware  of  causing  death  to  anyone  by  administering  the  juices 
of  poisonous  roots.  Do  not  administer  to  an  adulterous  wife  an 
abortifacient  drug.  Let  not  the  beauty  of  woman  arouse  in  thee 
the  passion  of  adultery.  Divulge  not  any  secret  entrusted  to  thee 
and  do  no  act  of  injury  or  of  harm  for  any  price.  Do  not  close 
thy  heart  to  mercy  toward  the  poor  and  the  needy.  Say  not  of  the 
good  that  it  is  evil,  nor  of  the  evil  that  it  is  good.  Walk  not  in 
the  path  of  sorcerers  who  raise  enmity  in  marital  couples  through 
incantation,  magic  and  witchcraft.  Do  not  covet  any  possession  as 
a  reward  for  having  aided  in  an  act  of  infamy.  In  thy  treatment 
do  not  apply  the  arts  of  the  idolater,  and  place  no  trust  in  idols, 
for  they  are  naught  and  are  of  no  avail.  On  the  contrary,  ye  must 
despise  their  servants;  dead  spirits  are  their  idols  without  ability 
to  help  their  lifeless  images;  how  much  can  they  avail  the  living 
human  beings?  Put  thy  trust  in  the  Eternal,  the  God  of  Truth;  He 
kills  and  He  likewise  brings  to  life;  He  punishes  and  He  heals 
the  wound;  He  gives  to  man  understanding  to  be  of  help;  He  pun¬ 
ishes  in  righteousness  and  justice,  but  He  restores  in  love  and  in 
mercy;  He  makes  plants  of  healing  to  grow  up  and  he  implants 
into  the  perfect  heart  the  ability  to  heal,  in  order  to  piake  known 
His  great  grace  and  his  wondrous  works  before  great  multitudes, 
so  that  all  living  may  understand  that  He  is  the  Creator  and 
beside  Him  there  is  none  who  can  help.  The  nations  place  their 
trust  in  idols  who  cannot  help  them  in  the  hour  of  need,  nor  save 
them  in  their  distress;  thus  their  hope  and  their  longings  lead 
unto  death.  It  is  proper,  therefore,  that  ye  separate  yourselves 
from  them,  that  ye  keep  yourselves  far  removed  from  their  idols 


8  Rabbi  Moses  Isserles  lived  in  Crakow  from  1520-1572.  His 
annotations  are  regarded  as  essential  and  as  binding,  especially 
by  the  Askenasic  Jews. 

0  The  translation  from  the  Shulhan  Aruch  has  been  prepared  by 
Dr.  Rabinowitz. 
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and  that  ye  call  upon  the  name  of  the  Eternal,  the  living  God,  the 
God  of  the  spirits  of  all  flesh,  in  whose  hand  lies  the  power  over 
the  souls  of  all*  living  and  the  spirits  of  all  mankind,  to  kill  or  to 
bring  to  life;  no  one  can  escape  from  his  might.  Keep  Him  in 
mind  at  all  times,  seek  Him  in  truth,  rectitude,  and  perfection; 
then  will  all  the  works  of  your  hands  succeed.  He  will  help  you 
to  be  of  aid  to  others  and  ye  will  be  praised  highly  by  all  mankind; 
the  people  will  forsake  their  idols  for  the  service  of  the  Eternal, 
for  they  will  recognize  that  they  had  placed  their  trust  in  nought, 
that  they  had  wearied  themselves  in  vain  in  the  service  of  gods 
which  cannot  be  of  help.  Therefore  be  ye  strong  and  not  indolent, 
'for  great  reward  awaits  your  work.  God  will  be  with  you,  if  ye 
are  with  him.  If  ye  keep  the  covenant  of  your  oath  and  if  ye  fol¬ 
low  our  instructions,  then  ye  will  be  honored  as  saints  in  the  eyes 
of  all  mankind  who  will  say:  “  Happy  the  nation  whose  God  is 
the  Lord;  the  people  whom  he  has  chosen  for  his  own  inheritance.” 
<Ps„  XXXIII,  12). 

Then  the  pupils  answered  and  said: 

Everything  concerning  which  ye  have  admonished  us,  and  every¬ 
thing  which  ye  have  commanded  us,  we  shall  heed,  for  it  is  the  law 
of  the  Thora  and  it  is  our  duty  to  obey  it  with  pure  heart,  with 
whole  soul  and  with  all  our  strength  and  not  to  depart  from  it 
either  to  the  right  or  to  the  left. 

Thereupon  they  blessed  the  pupils  in  the  name  Almighty, 
the  Creator  of  heaven  and  earth,  and  they  continued  to  speak 
words  of  caution  to  their  pupils  and  they  said ; 

See  the  Eternal,  His  Holiness  and  His  Thora  are  the  witnesses 
that  ye  fear  Him  and  that  ye  will  not  swerve  from  His  laws  but 
that  ye  will  follow  his  commandments  and  that  ye  will  not  depart 
from  the  straight  path,  in  order  to  gain  profit  from  helping  him 
who  is  lying  in  wait  for  the  innocent  soul,  or  from  him  who  mixes 
poison  to  kill.  Do  not  make  known  to  anyone  which  plants  are 
poisonous,  nor  give  them  to  anyone.  Allow  no  one  to  persuade 
you  in  any  manner  to  produce  disease  in  any  one.  Take  heed 
lest  ye  cause  any  bodily  deformity  whatsoever  and  be  not  too  much 
in  haste  to  apply  the  knife.  Do  not  apply  cupping  immediately  but 
only  when  ye  have  considered  and  examined  carefully  two  and 
three  times,  then  only  shall  ye  apply  this  remedy.  Beware  lest 
the  spirit  of  pride  come  upon  you  and  lest  ye  bear  revengeful  hate 
against  any  sick  one.  In  your  speech  be  upright  and  truthful,  then 
will  ye  find  grace  in  the  eyes  of  God  and  among  men  will  ye  be 
regarded  as  honest,  trustworthy  and  upright  physicians. 

One  of  the  most  remarkable  statements  bearing  upon  ethics 
of  medical  practice  from  the  Jewish  point  of  view  is  to  be 
found  in  the  “  Aphorisms  ”  or  “  Introduction  into  Medicine  ” 
of  Isaac  Judaeus,  consisting  of  '50  articles.1'1  Isaac  Judaeus 
(Aim  Jacob  Ishak  ben  Soleiman  El-Israeli)  is  a  name  well 
known  in  medicine.  He  was  born  in  Egypt  about  830,  lived  in 
Mauretania  and  Cyrenaica  (Northern  Africa)  and  died  about 
932.  The  following  is  a  translation  of  a  number  of  the 
aphorisms ; 

(2)  As  the  science  of  medicine  is  so  extensive  and  the  life 
of  man  too  short  to  attain  the  whole,  physicians  of  experience 
must  be  separated  from  the  foolish,  they  must  “  purify  them¬ 
selves,  make  themselves  white  and  be  refined”  (Daniel  XI T, 
10),  for  by  their  constant  study  of  literature  and  ceaseless 
investigation  they  distinguish  themselves  from  the  rest  of 
mankind. 


“Published  with  German  translation  by  David  Kaufmann,  in 
1885. 


(3)  The  rapidity  or  slowness  or  hesitation  in  the  work  of 
an  artisan  depends  upon  the  importance  or  unimportance  or 
indifference  of  the  object  upon  which  he  is  working.  He,  who 
is  busied  in  drilling  openings  in  pearls  must  be  very  careful 
not  to  destroy  the  beauty  of  his  work  through  haste.  But  it 
is  different  with  him  who  is  collecting  the  filth  of  the  street. 
It  is  fitting  that  he  who  is  engaged  in  the  cure  of  human 
bodies  (which  are  the  most  precious  of  all  of  the  creations  of 
this  nether  world)  consider  and  examine  carefully  the  dis¬ 
eases  that  may  occur,  and  give  his  directions  after  mature 
deliberation  and  consideration  so  that  he  make  no  irreparable 
error.  Therefore  the  sage  (Mesue)  says:  “If  you  find  a 
physician  who  is  ready  as  soon  as  asked  to  give  information 
about  every  disease  and  particularly  to  praise  his  own  methods 
of  treatment,  you  may  regard  him  as  a  knave.”  The  prince 
of  physicians  (Ibn  Zoar)  says:  “  I  have  never  given  a  person 
a  purge  without  having  been  anxious  in  my  mind  and  having 
spent  sleepless  nights  before  and  after.” 

(4)  Just  as  the  physician,  according  to  what  has  just  been 
said,  should  not  be  over  hasty  in  acting,  so  he  dare  not  be 
negligent  or  dilatory,  for  in  the  case  of  most  diseases  there 
is  no  time  to  be  lost.  He  should,  on  the  contrary,  hold  to  the 
mean  between  these  extremes  and  be  neither  too  hasty  and 
precipitate  nor  too  tardy  and  negligent;  in  acute  diseases  he 
must  think  and  act  quickly  because  they  are  pressing. 

(11)  The  physician  does  not  bring  about  the  cure,  but  he 
prepares  and  smoothes  the  way  for  nature;  nature  is  the  actual 
healer. 

(15)  The  need  of  the  physician  is  twofold,  preserving  health 
and  curing  disease,;  and  the  demand  for  the  former  is  greater 
than  for  the  latter ;  for  it  is  better  for  man  that  he  avoid 
becoming  ill  than  that  he  become  ill  and1  be  cured. 

(17)  The  physician  who  promises  to  cure  disease  with 
certainty  takes  a  serious  responsibility  upon  himself . 

(21)  If  it  is  possible  to  bring  about  a  cure  by  means  of 
foods  or  healthful  nourishment,  then  do  not  administer  drugs 
because  these,  and  especially  the  purging  ones,  are  contrary 
to  nature  and  are  her  enemies. 

(23)  Endeavor  in  thy  treatment  always  to  use  the  simple 
drugs,  because  it  is  easier  for  thee  to  acquire  the  knowledge 
of  their  action  than  that  of  the  complicated  ones. 

(25)  Never  rely  in  treatment  upon  wonderworking  cures, 
for  these  depend  mostly  upon  ignorance  and  superstition. 

(27)  It  is  fitting  to  the  profession  of  a  physician  that  he 
should  be  moderate  in  eating — that  he  should  not  become  a 
debaueher  nor  a  glutton.  It  is  a  shame  and  a  reproach,  if  he 
suffer  from  tedious  illness,  for  then  the  people  will  say: 
“  How  should  he  who  cannot  cure  himself,  cure  others  ?  ” 

(28)  Seal  thy  mouth  to  prophetic  and  self-evident  expres¬ 
sions.  What  thou  sayest  should  generally  be  stated  as  con¬ 
ditional. 

(29)  Suffer  not  thy  mouth  to  condemn  when  something 
happens  to  a  physician,  for  everyone  has  his  evil  day.  Let 
thy  deeds  praise  thee,  and  seek  not  thine  honor  in  another’s 
shame. 
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(30)  Make  it  thy  special  concern  to  visit  and  treat  poor 
and  needy  patients,  for  in  no  way  canst  thou  find  more  meri¬ 
torious  service. 

(31)  Try  to  ease  the  mind  of  the  patient,  encourage  him 
to  look  forward  to  being  cured,  even  if  thou  are  not  thyself 
convinced  of  it,  for  this  will  greatly  strengthen  his  nature. 

(38)  When  the  patient  does  not  follow  thine  injunctions 
or  his  servants  and  people  do  not  promptly  obey  thine  instruc¬ 
tions  or  show  thee  the  proper  respect,  it  were  better  to  give 
up  the  treatment. 

(39)  Fix  the  fee  of  thy  patient  when  his  disease  is  in  its 
ascendency  and  most  severe,  for  as  soon  as  he  is  cured  he  will 
forget  what  service  thou  hast  rendered. 

(40)  The  more  thou  demandest  for  thy  service,  the  higher 
thou  fixest  the  fee  for  thy  treatment,  the  greater  will  they 
appear  in  the  eyes  of  the  people.  Thine  art  will  be  looked 
upon  as  insignificant  by  those  whom  thou  treatest  for  nothing. 

(42)  Do  not  visit  thy  patient  too  often  and  do  not  remain 
with  him  too  long,  unless  the  treatment  of  the  disease  demands 
it,  for  it  is  seeing  the  doctor  anew  that  gives  joy  to  the  patient. 

(43)  Too  large  a  practice  confuses  the  judgment  of  the 
physician  and  causes  him  to  give  mistaken  directions. 

(46)  Be  concerned  in  the  treatment  of  princes  and  the 
wealthy,  for  they  will  be  liberal  to  thee  with  their  means,  will 
always  praise  thee  and  will  be  devoted  to  thee  after  their  cure, 
while  the  common  nobodies,  when  they  are  cured,  will  even 
hate  thee  when  they  think  of  the  fee  which  thou  hast  taken 
from  them  (Prov.  XXIII,  7). 

(50)  Excessive  activity  and  effort  diminishes  the  power  of 
the  physician  and  weakens  his  spirit,  for  he  must  constantly 
think  and  he  concerned  about  each  patient,  hopeful  for  his 
recovery,  and  pray  for  him  as  though  he  were  “one  of  his 
kin,  that  is  near  to  him  ”  (Lev.  XXI,  2) . 

An  interesting  glimpse  into  the  rules  of  medical  conduct 
is  given  in  the  will  of  Judah  ibn  Tibbon,  a  famous  Jewish 
scholar,  translator  and  physician,  who  lived  in  Granada, 
Spain  (1120-1190).  The  following  is  taken  from  the  ethical 
will  of  Judah  ibn  Tibbon  to  his  son : 11 

My  son,  let  thy  countenance  shine  upon  the  sons  of  man;  visit 
their  sick,  and  let  thy  tongue  be  a  cure  to  them;  and  if  thou  re- 
ceivest  payment  from  the  rich,  attend  gratuitously  upon  the  poor; 
and  the  Lord  will  requite  thee,  and  give  thee  thy  reward.  Thus 
shalt  thou  find  favour,  grace,  and  good  understanding,  in  the  sight 
of  God  and  man;  thou  wilt  be  honoured  by  high  and  low  among 
Israel  and  the  nations ;  thy  good  name  will  go  forth  far  and  near ; 
thou  wilt  rejoice  thy  friends,  and  make  thine  enemies  and  adver¬ 
saries  jealous.  Thou  knowest  already  what  is  said  in  the  Mibchar 
Hapeninim:  “He  who  is  desirous  of  having  revenge  on  his  ene¬ 
mies,  should  strive  to  improve  himself  to  perfection.”  ....  My 
son,  accustom  thyself  to  examine  the  drugs  and  medicinal  vege¬ 
tables  one  day  every  week;  and  do  not  apply  an  article  which 
thou  dost  not  thoroughly  understand  ....  Why  shouldest  thou 
not  be  ashamed  of  thyself,  and  of  the  people,  who  all  know  that  it 
is  owing  to  thine  intemperate  diet  that  thou  art  sick  every  year? 
Indeed,  there  is  no  greater  shame  and  disgrace  than  that  of  a 
physician  to  be  ill  from  intemperance,  one  who  is  to  mend  others 
and  cannot  mend  himself. 


From  the  Eesponsa  of  Ibn  Adret  in  the  13th  century  we  cull 
the  following:  Asked  whether  a  Jewish  doctor  may  render 
obstetric  service  to  a  Christian  woman,  he  replied  that  it  was 
his  duty  to  give  his  service  to  all  who  asked  for  it,  to  Jews 
and  Christians  alike  and  that  his  teacher,  Nachmanides,  had 
often  treated  Christian  women. 

I  shall  close  this  account  with  a  reference  to  Amatus  Lusi- 
tanus,  eminent  as  a  physician  and  medical  writer,  the  vicissi¬ 
tudes  of  whose  life  portray  those  of  his  people  during  the 
middle  ages.  Born  in  1511  in  Portugal,  he  was  reared  as  a 
Marrano  (secret  Jew).  He  was  driven  from  his  home  by 
the  inquisition  and  spent  some  time  in  Antwerp,  Ferrara 
(where  he  taught  medicine)  and  Rome  and  then  settled  in 
Ancona  about  1549  where  he  resumed  his  family  name  and 
again  professed  Judaism.  He  acquired  an  extensive  practice 
and  was  even  called  upon  to  treat  Pope  Julius  III.  But  his 
persecution  did  not  end  and  he  was  forced  to  migrate,  finally 
reaching  Salonica  (about  1558)  -where  he  died  of  the  plague 
in  1568. 

He  published  works  on  medicine  in  the  form  of  case  histories, 
100  in  a  volume,  entitled  “  Centuries.”  The  last  of  these,  the 
seventh,  written  1559,  was  published  under  the  title  “  Cura- 
tionum  medicinalium  centuries  YII.”  It  closes  with  the  fol¬ 
lowing  oath  or  declaration,  which  gives  expression  to  his  views 
on  the  duties  and  ideals  of  the  physician. 

The  Oath  of  Amatus. 

I  swear  by  the  Eternal  God  and  by  His  ten  most  holy  com¬ 
mandments  which  were  given  on  Mount  Sinai,  through  Moses 
as  lawgiver,  after  the  people  had  been  freed  from  their 
bondage  in  Egypt,  that  I  have  never,  at  any  time,  done  any¬ 
thing  in  these  my  treatments  save  what  inviolate  faith  handed 
down  to  posterity;  that  I  have  never  feigned  anything,  added 
anything  or  changed  anything  for  the  sake  of  gain ;  that  I 
have  always  striven  after  this  one  thing,  namely,  that  benefit 
might  spread  forth  to  mankind;  that  I  have  praised  no  one, 
and  censured  no  one  merely  to  indulge  in  private  passions, 
unless  zeal  for  truth  demanded  this.  If  I  lie,  may  I  incur 
the  eternal  wrath  of  God  and  His  angel  Raphael,  and  may 
nothing  .in  the  medical  art  succeed  for  me  according  to  my 
desires.  Concerning  the  remuneration,  furthermore,  which 
is  commonly  given  to  physicians,  I  have  not  been  anxious  for 
this,  but  I  have  treated  many,  not  only  zealously,  but  even 
without  pay :  and  have  unselfishly  and  unswervingly  refused 
several  rewards  offered  by  many  people ;  and  have  rather 
sought  that  the  sick  might,  by  my  care  and  diligence,  recover 
their  lost  health  than  that  I  might  become  richer  by  their 
I  liberality :  all  men  have  been  considered  equal  by  me  of  what¬ 
ever  religion  they  were,  whether  Hebrews,  Christians,  or  the 
followers  of  the  Moslem  faith.  As  concerns  loftiness  of  sta¬ 
tion,  that  has  never  been  a  matter  of  concern  to  me,  and  I 
have  accorded  the  same  care  to  the  poor  as  to  those  bom  in 
exalted  rank ;  I  have  never  brought  about  sickness ;  in  diagnosis 
I  have  always  said  what  I  thought  to  be  true ;  I  have  unduly 
!  favored  no  venders  of  drugs,  except  perhaps  those  whom  I 


11  Published  by  Edelman,  London,  1852,  pp.  8  and  14. 
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knew  to  surpass  the  others  by  reason  of  their  skill  in  their 
art  or  because  of  their  natural  qualities  of  mind;  in  prescrib¬ 
ing  drugs  I  have  exercised  moderation  in  proportion  as  the 
powers  of  the  sick  man  allowed;  I  have  revealed  to  no  one  a 
secret  entrusted  to  me ;  I  have  given  no  one  a  fatal  draught ; 
no  woman  has  ever  brought  about  an  abortion  by  my  aid; 
nothing  base  has  been  committed  by  me  in  any  house  where 
I  was  practising;  in  short,  nothing  has  been  done  by  me 
which  might  be  considered  unbecoming  ap  excellent  and 
famous  physician.  I  have  always  held  up  to  myself  Hippoc¬ 
rates  and  Galen  as  examples  worthy  of  being  followed  by  me, 
and  the  records  of  many  other  excellent  men  in  the  medical 
art  have  not  been  scorned  by  me.  In  my  method  of  studying 
I  have  been  so  eager  that  no  task,  however  difficult,  could 
lead  me  away  from  the  reading  of  good  authors,  nor  the  loss 
of  private  fortune,  nor  frequent  journeys,  nor  yet  exile,  which, 
as  befits  a  philosopher,  I  have  thus  far  borne  with  calm  and 
invincible  courage ;  and  the  many  students  which  I  have  thus 
far  had  I  have  always  considered  my  sons,  and  have  taught 
them  very  frankly,  and  have  urged  them  to  strive  to  conduct 
themselves  like  good  men.  I  have  published  my  books  on 
medical  matters  with  no  desire  for  profit,  but  I  have  had 
regard  for  this  one  thing,  namely,  that  I  might,  in  some 
measure,  provide  for  the  health  of  mankind.  Whether  I  have 
succeeded  in  this  I  leave  to  the  judgment  of  others.  At  all 
events  I  have  held  this  always  before  me,  and  have  given  it 
chief  place  in  my  prayers.  Given  at  Thessalonica,  in  the 
year  of  the  world  5319  [1559]. 

A  few  years  later  Amatus  died  and  one  of  his  friends,  the 
Marrano  Flavio  Jacopo  de  Evora,  composed  a  memorial  to 
him  in  beautiful  Latin  verses  to  the  following  effect : 

He  who  so  often  recalled  the  breath  well-nigh  gone  from  the 
dying,  and  was,  therefore,  beloved  by  kings  and  peoples,  lies  far 
from  the  land  of  his  birth,  beneath  the  dust  of  Macedonia! 
(Graetz’s  History,  English  edition,  Vol.  IV,  p.  610.) 

Such  were  the  ethical  ideals  of  the  Jewish  physician  in  the 
middle  ages.  Surrounded  by  charlatanry,  ignorance,  fanati¬ 
cism  and  bigotry,  suffering  cruel  persecutions,  driven  from 
place  to  place,  they  held  fast  to  these  high  ideals,  for  nothing 
lower  would  have  been  in  accord  with  their  traditions  and 
their  religion. 

APPENDIX. 

It  would  be  tempting  to  include  what  is  referred  to  in 
numerous  accounts  as  the  “  Prayer  of  Maimonides.”  This 
appeared,  in  January,  1863  ( Allgemeine  Zeitung  des  Juden- 
thums) ,  in  a  German  translation  under  the  title :  “  Daily 
Prayer  of  a  Physician  Before  Visiting  His  Patients,  translated 
from  a  Hebrew  manuscript  of  a  celebrated  Hebrew  physician 
of  the  12th  century.”  It  is  a  very  lofty  and  beautiful  prayer. 
It  has  been  published  and  republished  frequently  and  it  is 
ascribed  to  Maimonides 12  or  to  “  a  distinguished  Jewish  physi¬ 
cian  of  the  12th  century,”  in  such  works  on  medical  history 

u  An  interesting  analysis  of  this  prayer  is  published  by  Kroner, 
in  which  he  shows  the  harmony  between  it  and  the  writings  of 
Maimonides.  (Ost  und  West,  1912,  p.  745.) 


as  Haeser  (1875,  Vol.  1,  page  837),  and  in  biographies  of 
Maimonides  (such  as  Pagel’s :  Maimuni  als  Medizin.  Schrift- 
steller,  1908,  p.  244).  Professor  Gotthard  Deutsch  of  Cin¬ 
cinnati  has  given  an  interesting  account  of  the  wanderings 
of  this  prayer  and  has  shown  that  “  it  is  the  work  of  Marcus 
Herz,  of  Berlin  (1747-1803),  the  friend  and  physician  of 
Moses  Mendelssohn,  and  was  translated  into  Hebrew  by  Isaac 
Euchel,  who  published  it  in  the  Hebrew  periodical,  “  Ha- 
Meassef,  Vol.  VI,  pp.  242-244,  1790.”  13  On  account  of  its 
intrinsic  value,  it  is  appended  in  an  English  translation. 

Daily  Prayer  of  a  Physician. 

Almighty  God,  Thou  hast  created  the  human  body  with 
infinite  wisdom.  Ten  thousand  times  ten  thousand  organs 
^  hast  Thou  combined  in  it  that  act  unceasingly  and  har¬ 
moniously  to  preserve  the  wdiole  in  all  its  beauty — the  body 
which  is  the  envelope  of  the  immortal  soul.  They  are  ever 
acting  in  perfect  order,  agreement  and  accord.  Yet,  when 
the  frailty  of  matter  or  the  unbridling  of  passions  deranges 
this  order  or  interrupts  this  accord,  then  the  forces  clash  and 
the  body  crumbles  into  the  primal  dust  from  which  it  came. 
Thou  sendest  to  man  diseases  as  beneficent  messengers  to 
foretell  approaching  danger  and  to  urge  him  to  avert  it. 

Thou  hast  blest  Thine  earth,  Thy  rivers  and  Thy  mountains 
with  healing  substances ;  they  enable  Thy  creatures  to  alleviate 
their  sufferings  and  to  heal  their  illnesses.  Thou  hast  en¬ 
dowed  man  with  the  wisdom  to  relieve  the  suffering  of  his 
brother,  to  recognize  his  disorders,  to  extract  the  healing  sub¬ 
stances,  to  discover  their  powers  and  to  prepare  and  to  apply 
them  to  suit  every  ill.  In  Thine  Eternal  Providence  Thou 
hast  chosen  me  to  watch  over  the  life  and  health  of  Thy 
creatures.  I  am  now  about  to  apply  myself  to  the  duties  of 
my  profession.  Support  me,  Almighty  God,  in  these  great 
labors  that  they  may  benefit  mankind,  for  without  Thy  help 
not  even  the  least  thing  will  succeed. 

Inspire  me  with  love  for  my  art  and  for  Thy  creatures..  Do 
not  allow  thirst  for  profit,  ambition  for  renown  and  admira¬ 
tion,  to  interfere  with  my  profession,  for  these  are  the  enemies 
of  truth  and  of  love  for  mankind  and  they  can  lead  astray  in 
the  great  task  of  attending  to  the  welfare  of  Thy  creatures. 
Preserve  the  strength  of  my  body  and  of  my  soul  that  they 
ever  be  ready  to  cheerfully  help  and  support  rich  and  poor, 
good  and  bad,  enemy  as  well  as  friend.  In  the  sufferer  let 
me  see  only  the  human  being.  Illumine  my  mind  that  it 
recognize  what  presents  itself  and  that  it  may  comprehend 
what  is  absent  or  hidden.  Let  it  not  fail  to  see  what  is 
visible,  but  do  not  permit  it  to  arrogate  to  itself  the  power  to 
see  what  cannot  be  seen,  for  delicate  and  indefinite  are  the 
bounds  of  the  great  art  of  caring  for  the  lives  and  health  of 
Thy  creatures.  Let  me  never  be  absent-minded.  May  no 
strange  thoughts  divert  my  attention  at  the  bedside  of  the  sick, 
or  disturb  my  mind  in  its  silent  labors,  for  great  and  sacred 
are  the  thoughtful  deliberations  required  to  preserve  the  lives 
and  health  of  Thy  creatures. 

i 


13  American  Israelite,  March  19,  1908. 
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Grant  that  my  patients  have  confidence  in  me  and  my  art 
and  follow  my  directions  and  my  counsel.  Remove  from  their 
midst  all  charlatans  and  the  whole  host  of  officious  relatives 
and  know-all  nurses,  cruel  people  who  arrogantly  frustrate  the 
wisest  purposes  of  our  art  and  often  lead  Thy  creatures  to 
their  death. 

Should  those  who  are  wiser  than  I  wish  to  improve  and 
instruct  me,  let  my  soul  gratefully  follow  their  guidance ;  for 
vast  is  the  extent  of  our  art.  Should  conceited  fools,  how¬ 
ever,  censure  me,  then  let  love  for  my  profession  steel  me 
against  them,  so  that  I  remain  steadfast  without  regard  for 
age,  for  reputation,  or  for  honor,  because  surrender  would 
bring  to  Thy  creatures  sickness  and  death. 

Imbue  my  soul  with  gentleness  and  calmness  when  older 
colleagues,  proud  of  their  age,  wish  to  displace  me  or  to  scorn 
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me  or  disdainfully  to  teach  me.  May  even  this  be  of  advantage 
to  me,  for  they  know  many  things  of  which  I  am  ignorant,  but 
let  not  their  arrogance  give  me  pain.  For  they  are  old  and 
old  age  is  not  master  of  the  passions.  I  also  hope  to  attain 
old  age  upon  this  earth,  before  Thee,  Almighty  God ! 

Let  me  be  contented  in  everything  except  in  the  great 
science  of  my  profession.  Never  allow  the  thought  to  arise 
in  me  that  I  have  attained  to  sufficient  knowledge,  but  vouch¬ 
safe  to  me  the  strength,  the  leisure  and  the  ambition  ever 
to  extend  my  knowledge.  For  art  is  great,  but  the  mind  of 
man  is  ever  expanding. 

Almighty  God !  Thou  hast  chosen  me  in  Thy  mercy  to 
watch  over  the  life  and  death  of  Thy  creatures.  I  now  apply 
myself  to  my  profession.  Support  me  in  this  great  task  so 
that  it  may  benefit  mankind,  for  without  Thy  help  not  even 
the  least  thing  will  succeed. 


P  A  L^EOP  ATHOLOG  Y.*+ 


By  Arnold  C.  Klebs, 

Palseopathology  is  a  term  applied  by  Marc  Armand  Ruffer 
to  recently  developed  methods  of  pathologic  investigation  in 
the  realm  of  the  very  old.  It  is  historical  research  because  it 
endeavors  to  supply  data  in  the  evolution  of  mankind,  not  in 
the  conventional  sense,  however,  for  its  methods  are  those  of 
direct  and  systematic  observation.  The  adjective  “  pre¬ 
historic,”  used  so  often,  would  seem  a  misnomer,  because  the 
distinction  of  a  history  read  in  written  records  from  one  seen 
and  studied  in  equally  characteristic  objects;  chronologically 
determinable,  is  purely  arbitrary  and  artificial  and  it  would 
do  no  harm  to  drop  it  altogether. 

The  Greek  prefix  in  “Palseopathology”  may  suggest  a 
limitation  of  its  scope  to  the  era  revealed  to  us  in  the  fossilized 
forms  of  life.  But  such  is  not  intended,  although  palseopa¬ 
thology  has  already  found  objects  for  research  in  this  remote 
epoch.  It  is  an  American  student,  Professor  Moodie,  who  is 
doing  pioneer  work  in  this  field,  by  showing  that  the  Mesozoon 
can  yield  most  interesting  pathologic  and  even  bacteriologic 
specimens.8 12  Another  American  investigator,  Dr.  Ales 
Hrdlicka,  has  developed  intensively  the  palseopathological  side 
in  his  numerous  explorations  and  studies  of  the  aborigines  on 
this  continent.  The  establishment  by  him  of  a  very  remarkable 
exhibition  of  palseopathologic  specimens  in  San  Diego,  which 
is  probably  unique  of  its  kind,  is  a  great  credit  to  scientific 
enterprise  in  this  country. 

These  efforts,  as  well  as  the  subject  itself,  deserve  more 
general  attention.  The  literature  on  the  subject,  especially 
the  foreign  one,  being  scattered  in  publications  not  readily 
accessible,  a  brief  review  may  not  be  out  of  place  at  a  time 
when  opportunities  for  similar  research  are  increasing. 


*  A  bibliography  of  the  subject  will  be  found  at  the  end  of  this 
paper.  The  numbers  in  the  text  refer  to  it. 

t  Read  before  a  meeting  of  The  Johns  Hopkins  Hospital  Histor¬ 
ical  Club,  November  13,  1916. 


M.  D.,  Washington,  D.  C. 

We  may  justly  regard  Rudolf  Virchow  as  the  founder  of 
palseopathology.  His  deep  interest  in  archaeology  and  an¬ 
thropology  made  it  inevitable  that  in  the  objects  which  came 
to  his  attention  the  pathological  features  should  not  escape 
him.  Many  reports  of  these  observations' of  his  will  be  found 
among  his  writings  and  his  masterful  descriptions  still  merit 
careful  attention.  Several  of  his  pupils,  as  well  as  other 
investigators  in  Germany  and  France,  have  added  reports  of 
various  specimens.  In  France  and  in  this  country  (Robert 
Fletcher2)  the  subject  of  ancient  trepanation  has  particularly 
attracted  students.  But  to  coordinate  such  isolated  efforts, 
more  material  was  needed  and  especially  competent  workers 
in  the  field,  to  supervise  the  excavations,  to  examine  and 
order  the  material  according  to  fixed  standards.  Such  larger 
opportunities  were  offered  only  in  recent  years  by  the  various 
scientific  expeditions  to  Egypt  and  especially  by  the  well 
organized  archaeological  survey  undertaken  by  the  Egyptian 
Government  in  1908  and  1909,  previous  to  the  artificial  inun¬ 
dations  caused  by  the  closing  of  the  Assuan  dam.  From  this 
undertaking,  carried  out  particularly  by  Drs.  Marc  Armand 
Ruffer,  G.  Elliot  Smith  and  Wood  Jones,  dates  the  establish¬ 
ment  of  paleopathology  as  a  special  branch  of  research. 

It  is  of  the  utmost  importance  that  the  age  of  the  objects 
to  be  examined  be  clearly  determined.  Amateur  explorers 
have  too  often  ignored  this.  The  exploring  physician  has  to 
become  an  experienced  anthropologist  and  archeologist  or 
cooperate  with  such.  The  type  of  mummification,  the  posture 
of  the  body  in  the  grave,  its  orientation,  the  geologic  and  cul¬ 
tural  strata,  objects  of  adornment,  clothing  and  other  fabrics, 
pottery  and  weapons,  are  some  of  the  features  successfully 
utilized  for  the  dating  of  the  remains.  Without  such  circum¬ 
stantial  evidence  the  excavated  pathologic  specimens  have 
very  slight  scientific  value.  Previous  interferences  with  these 
burial  grounds  present  problems  well  nigh  insoluble.  Just  as 
artistic  and  architectural  relics  have  suffered  more  from  the 
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hands  of  earlier  “  investigators  ”  and  collectors  than  from  the 
wear  and  tear  of  time,  so  also  the  human  remains  have  suf¬ 
fered  by  this  neo-vandalism.  Sometimes  greed  but  more  often 
plain  ignorance  is  at  the  bottom  of  these  devastations  of 
precious  material.  But  the  archaeologist  and  anthropolo¬ 
gist  will  also  have  to  learn  to  take  notice  of  the  objects  show¬ 
ing  pathologic  features  and  preserve  specimens  which  at  first 
sight  may  seem  to  present  only  unimportant  alterations. 

The  state  of  preservation  of  the  objects  from  the  earliest 
burial  grounds,  those  of  the  Stone  Age  for  instance,  is  usually 
such  that  the  examination  requires  special  precautions.  Any¬ 
one  who  has  ever  assisted  at  an  exhumation  of  a  palaeolithic 
or  neolithic  skeleton  will  readily  appreciate  this.  Only  very 
rarely  can  the  bones,  let  alone  the  whole  skeleton,  be  removed 
from  the  earth  in  toto.  Everything  is  so  brittle  that  the 
slightest  touch  will  often  destroy  the  structural  outline.  Suc¬ 
cessive  layers  of  earth  and  rubbish  have  to  be  removed  with 
great  care  from  around  the  bones.  When  once  laid  bare,  an 
artificial  humidity  must  be  maintained,  otherwise  the  whole 
structure  would  pulverize  into  nothing.  The  form  of  such  a 
skeleton  can  sometimes  be  preserved  only  by  plaster  casts  or 
photographs.  These  difficulties  obtain  practically  through  the 
whole  district  of  central  and  southern  Europe,  where  the 
sj'eolosic  history  of  living  nature  has  been  more  intensively 
studied  than  anywhere  else.  Still,  even  here  some  interesting 
palmopathologic  observations  have  been  made. 

So  far.  chiefly  Egypt  and  Peru  have  furnished  the  more 
important  specimens,  but  undoubtedly  there  are  other  regions 
yet  unexplored,  especially  in  the  immense  territories  of  Central 
Asia,  Mesopotamia,  the  Irak  and  Central  America,  where  im¬ 
portant  discoveries  are  to  be  expected.  To  make  broad 
generalizations  from  the  findings  made  so  far  would  be  pre¬ 
mature,  but  it  seems  that  there  are  some  important  differences 
between  the  pathology  of  those  remote  days  and  ours.  Already 
we  can  faintly  trace  in  these  relics  the  primitive  state  when 
man’s  fate  was  sealed  almost  exclusively  by  injury  or  old  age, 
gradually  developing  to  that  of  the  more  complex  nosology 
of  our  days.  Sometimes  we  are  even  allowed  to  study  the 
results  of  early  therapeutic  efforts.  Some  of  the  early  surgical 
operations,  trepanations  for  instance,  of  which  we  find  such 
striking  traces,  propound  riddles  difficult  to  solve,  others 
permit  us  to  admire  a  great  skill  and  the  evidences  of  pro¬ 
longed  nursing  care  which  we  are  astonished  to  encounter 
among  primitive  peoples.  Again,  in  some  specimens  we  find 
alterations  which  bear  no  resemblance  whatever  to  such  as 
are  found  to-day. 

In  order  to  give  a  concrete  view  of  the  possibilities  of 
palseopathologic  research  I  shall  now  review,  under  separate 
headings,  some  of  the  more  recent  findings  illustrating  the 
pathology  of  past  ages. 

Bone  Lesions. 

The  most  frequent  bone  diseases  among  ancient  peoples 
seems  to  have  been  arthritis  and  osteitis  deformans.  Wood 
Jones 1  includes  within  this  term  most  of  the  hyperplastic  bone 
changes  which  have  been  and  still  are  described  as  rheumatic 


or  rheumatoid,  since  Adams  in  1836  introduced  the  con¬ 
fusing  term  “rheumatic  gout.”  Very  justly  Jones  remarks 
that  there  is  nothing  to  be  gained  by  an  etiologic  nomenclature 
so  long  as  we  have  so  little  definite  knowledge  about  the 
causes.  He  therefore  groups  all  of  these  changes  under  the 
term  osteitis.  Their  clinical  entity  was  established  first  by 
Haygarth  in  the  18th  century  (“nodosities  of  the  joints”) 
as  distinct  from  gout  and  rheumatic  fever.  The  latter,  the 
acute,  progressive,  polyarticular  arthritis  was  not  found  in 
ancient  skeletons,  and  of  gout  only  ooe  case,  a  very  interesting 
one,  chemically  determined  as  such,  was  seen  in  a  mummy 
from  an  early  Christian  cemetery. 

Osteitis  Deformans.* 

Chiefly  according  to  their  localization  the  alterations  en¬ 
countered  are  distinguished  as  arthritis,  spondylitis  or  simple 
osteitis.  They  are  characterized  by  evidences  of  inflammation 
and  the  superposition  of  new  hone  tissue,  often  of  fantastic 
proportions,  regular  stalactites,  such  as  are  rarely  found 
nowadays.  Sometimes  there  is  some  bulging  and  bending  of 
the  bones  which  ally  these  conditions  to  osteomalacia.  The 
absence  of  ulcerative,  necrotic  defects  can  alone  allow  the  im¬ 
portant  differentiation  from  syphilitic  and  tuberculous  bone 
diseases.  That  this  is  not  always  easy  will  be  shown  later. 
Osteitis  deformans  must  be  considered  the  disease  par  excel¬ 
lence  of  the  ancient  Egyptian  (Wood  Jones)  and  probably 
that  of  all  ancient  peoples,  to  judge  from  reports  of  many 
other  observers.  In  Egypt  the  evidences  of  its  prevalence  go 
back  to  predynastic  periods.  In  the  oldest  times  it  appears 
that  no  single  adult  escaped  some  of  its  troublesome  mani¬ 
festations.  Wood  Jones  is  inclined  to  explain  it  on  the  basis 
of  environmental  causes,  especially  by  the  wet  occupation  in 
the  Nile  and  subsequent  exposure  to  the  excessive  heat  and 
cold  of  the  Egyptian  climate.  These  same  conditions  existing 
to-day  as  then,  while  the  frequency  of  the  disease  has  dis¬ 
tinctly  diminished,  rather  tend  to  disprove  Jones’  theory. 
Neither  can  racial  factors  be  made  responsible,  for  the  changes 
are  found  in  a  great  variety  of  peoples.  At  any  rate,  a  mean¬ 
ingless  nomenclature  will  not  hide  our  ignorance  on  the  sub¬ 
ject.  Whether  these  processes  can  be  explained,  according  to 
the  tendency  of  the  day,  as  due  to  infection  is  as  conjectural 
as  their  specific  allotment  to  tuberculosis,  continuously  insisted 
upon  by  Poncet  on  clinical  grounds. 

When  we  examine  these  bone  changes,  especially  those  of 
spondylitis,  they  present  indeed  striking  resemblances  to 
tuberculous  bone  disease.  Closer  investigation  shows,  how¬ 
ever,  the  absence  of  distinct  necrosis  and  medullary  foci. 
Some  resorption  of  bone  may  have  taken  place  here  and  there, 
the  intervertebral  discs  may  have  wasted  under  compression 
in  kyphotic  and  lordotic  deformation  of  the  spinal  column 
due  to  the  unilateral  fusion  of  the  vertebrae.  These  are  all 
features  which,  in  spite  of  superficial  resemblances,  exclude  the 

*  Sir  James  Paget  restricted  the  use  of  this  term  to  a  disease 
which  now  bears  his  name  but  which  is  better  described  as  chronic 
hypertrophic  osteomalacia. 
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diagnosis  of  tuberculosis,  at  least  so  far  as  this  term  expresses 
our  morphologic  and  bacteriologic  notions  of  the  disease. 
The  spondylitic  lesions  seem  always  to  precede  the  other 
localizations  of  the  disease  (metastases  ?) .  The  lumbar 
column  is  most  frequently  affected  and  practically  no  archaic 
man  seems  to  have  been  entirely  exempt.  In  this  connection, 
it  is  interesting  to  note  that  the  derivative  for  “  old  age  ”  in 
hieroglyphic  writing  is  the  picture  of  a  deformed  man 
(Buffer).  From  the  atlas  to  the  coccyx  no  part  of  the  spinal 
column  (and  as  a  matter  of  fact  of  the  whole  skeleton)  was 
found  unaffected.  In  one  case  from  the  third  dynasty 
( Ca .  3800  B.  C.)  and  one  from  the  Roman  period  (200  A.  D.) 
the  whole  spinal  column  was  one  rigid  bony  mass.  Path¬ 
ologically  it  is  the  intensity  of  the  process  rather  than  any¬ 
thing  else  that  distinguishes  the  ancient  disease  from  the 
modern.  Similar  arthritic  changes  are  found  in  all  the  other 
joints  (somewhat  less  frequently  in  the  knee)  and  it  is  notable 
that  the  accompanying  hyperostoses  are  often  more  con¬ 
spicuous  in  those  parts  of  the  bones  which  are  at  a  distance 
from  the  joints.  Roughened  joint  surfaces  tending  towards 
ankylosis  are  the  rule  and  one  sees  rarely  cases  of  the  eburna- 
tion  of  the  joint  surfaces,  so  typical  to-day.  Humerus,  ulna 
and  femur  present  sometimes  monstrous  deformities,  less  so 
the  phalanges  of  hands  and  feet  where,  however,  the  typical 
nodosities  described  by  Bouchard  (in  connection  with  chronic 
dilatation  of  the  stomach)  were  observed  by  Buffer  and 
Rietti.16'  Whether  the  very  peculiar  deformations  noted  in 
the  bones  of  the  hip-joints  of  Peruvian  origin  by  Hrdlicka  6 
are  essentially  different,  remains  to  be  seen. 

Tuberculosis. 

As  already  said,  evidence  of  a  marked  prevalence  of  bone 
tuberculosis  in  the  ancient  Egyptian  and  also  in  the  Peruvian 
•  seems  to  be  lacking.  The  subject  of  pre-Columbian  tubercu¬ 
losis  in  ISTorth  America  cannot  be  profitably  discussed  oh  the 
basis  of  the  available  material.  There  is  one  carefully  de¬ 
scribed  case  of  supposed  tuberculous  spondylitis  from  a  neo¬ 
lithic  burial  ground  near  Heidelberg  (Bartels).  But  the 
vertebra?  in  the  skeleton  here  examined  were  in  such  a  state 
of  disintegration  that  the  conclusions  arrived  at  do  not  seem 
altogether  convincing.  Poncet  also  described  as  tuberculous 
certain  bone  lesions  found  in  a  mummified  monkey  from  a 
Theban  cemetery  (1000  B.  C.).  More  convincing  is  the  case 
of  Potts’  disease  discovered  by  Smith  and  Ruffer  at  Philae 
in  the  mummified  body  of  a  venerable  priest  of  Amon,  dating 
from  the  21st  dynasty.  Here,  not  only  the  very  pronounced 
kyphosis  traceable  to  the  necrosis  of  one  or  two  vertebra,  but 
the  former  site  of  a  psoas  abscess  could  be  demonstrated 
macroscopically  and  microscopically.  The  features  revealed 
in  this  case  led  to  the  discovery  of  a  whole  series  of  others  in 
the  same  neighborhood  and  to  the  hypothesis  of  an  Egyptian 
health  resort,  a  sort  of  sanatorium  for  the  tuberculous,  in 
charge  of  the  servants  of  the  “  veiled  deity  ” — a  romantic 
supposition,  but  hardly  provable. 

Palseopathology  gives  only  scant  information  about  the 
possible  prevalence  of  other  forms  of  tuberculosis.  Pleural 


adhesions  were  not  infrequently  met  with  and  may  point  to 
pulmonary  tuberculosis.  This  disease  we  have  come  to  con¬ 
sider  as  the  disease  par  excellence  of  civilization  and  especially 
of  indoor  civilization,  and  the  theory  of  the  increasing  im¬ 
munity  against  it  among  peoples  longest  accustomed  to  in-door 
conditions  might  well  find  strongest  support  or  disproval  from 
palseopathological  research.  The  apparent  infrequency  of 
bone  tuberculosis  naturally  does  not  dismiss  the  question 
about  the  incidence  of  other  forms  and  it  would  be  indeed 
erroneous  to  conclude  that  the  ancient  Egyptian  was  free 
from  consumption  which  we  encounter  in  early  medical  litera¬ 
ture.  The  possibility  that  the  manifestations  of  the  disease 
may  have  altered  within  long  epochs  cannot  be  altogether 
disregarded,  inasmuch  as  the  great  variability,  at  least  in  in¬ 
tensity,  is  well  recognized. 

Osteoporosis. 

Under  this  name,  structural  alterations  in  cranial  bones  of 
young  individuals,  apparently  without  counterpart  in  modern 
pathologic  experience,  have  been  frequently  encountered  and 
described  by  observers  in  widely  separated  districts,  as  for 
instance  Egypt  and  Peru.  They  seem  to  have  nothing  in 
common  with  those  changes  now  found  in  bones  of  the  very 
young  or  old,  described  by  pathologists  under  the  same  head¬ 
ing  or  as  fragilitas  ossium,  neither  do  they  resemble  the 
porosities  one  observes  at  certain  stages  in  the  hyperostotic 
accretions  of  bones  in  syphilitic  disease.  Two  different  forms 
seem  discernible,  one  which  is  characterized  by  circumscribed 
patches  of  porous  osteophytes,  the  other  in  which  the  porous 
condition  prevails  without  ifiarked  osteophytic  proliferation, 
but  also  without  any  evidence  of  bone  necrosis.  Strikingly 
characteristic,  as  pointed  out  by  Hrdlicka,5  is  the  localization 
of  the  patches  in  symmetrical  regions  of  the  skull  and  their 
confinement  to  those  parts  of  the  bone  only  which  do  not  give 
attachment  to  muscles.  Most  frequently  the  osteophytic  form 
is  found  on  the  roofs  of  the  orbits  (the  only  one  described 
by  the  Egyptian  observers)  ;  next  in  order  come  the  frontal, 
parietal  and  occipital  bone,  and  less  frequently  the  wings  of 
the  sphenoid,  parts  of  the  temporals,  and  certain  other  bones 
of  the  base.  There  is  no  evidence  that  these  formations  have 
materially  interfered  with  the  well-being  of  the  individuals 
affected.  The  findings  so  far  do  not  allow  the  artificial  con¬ 
struction  of  a  clinical  picture,  distinguishing  stages  of  active 
disease  and  recovery.  As  a  matter  of  fact,  it  seems  doubtful 
whether  these  findings  allow  us  to  speak  of  a  disease  at  all, 
and  conjecture  about  its  toxic,  nervous  or  what-not  origin. 

Rachitis  and  Syphilis. 

Rickets,  as  defined  pathologically  to-day,  does  not  seem  to 
have  been  prevalent  among  archaic  people.  At  least  the 
characteristic  lesions  of  the  thoracal  skeleton,  the  pelvis  and 
the  extremital  bones  (epiphyses)  have  not  been  found  so  far, 
with  the  possible  exception  of  coxa  vara  conditions  where, 
however,  the  bending  of  the  femoral  neck  might  be  explained 
as  a  partial  manifestation  of  the  osteitis  deformans  which  is 
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always  present  in  these  eases.  Elliot  Smith  is  inclined  to 
consider  certain  distorted  bones  as  evidence  of  rachitis.  These 
mainly  negative  results  cannot  fail  to  astonish,  because  we 
have  other  evidences  which  suggest  that  rachitis  did  exist.  I 
will  only  recall  the  frequent  pictorial  representation  of  de¬ 
formed  dwarfs  and  pygmies,  also  the  bowlegged  god  Bes  and 
the  rachitic  child  on  amulets  of  the  Saitic-Persian  period 
(Berlin  Museum:  von  Oefele). 

Syphilis,  which  we  know  to  leave  extensive  and  typical 
bone  lesions,  ought  to  be  easily  discernible  in  ancient  hones,  if 
the  disease  was  at  all  prevalent.  One  remembers  undoubtedly 
the  reports  which  appeared  at  more  or  less  regular  intervals 
in  our  literature,  about  bones  presumably  pre-Columbian,  ex¬ 
hibiting  unmistakable  signs  of  syphilis.  Dr.  D.  S.  Lamb,7 
who  is  the  custodian  of  a  number  of  these  interesting  speci¬ 
mens  in  the  Army  Medical  Museum  at  Washington,  has  re¬ 
viewed  the  whole  subject,  so  that  I  need  not  enter  here  into 
details.  There  is  no  doubt  that  some  of  the  specimens 
(especially  two  skulls  described  as  having  belonged  to  pre¬ 
historic  Aleutians  of  Chermoffsky  in  Alaska  by  their  dis¬ 
coverers  T.  H.  Bean  and  W.  H.  Dali)  show  typical  syphilitic 
lesions;  less  convincing  are  those  on  some  long  bones  and  still 
less  some  so-called  necroses  which  are  undoubtedly  postmortal 
changes.  But  the  real  difficulty  with  these  findings — and 
Virchow  called  attention  to  it  at  the  time — is  that  of  dating 
them  accurately.  It  is  also  a  very  precarious  business  to  make 
a  diagnosis  from  the  alterations  in  some  isolated  bone.  This 
is  only  possible  when  the  lesion  happens  to  be  in  an  unmis¬ 
takably  typical  stage.  The  great  bone  defects  caused  by  the 
breaking  through  of  medullary  gummata,  especially  in  the 
cranial  bones,  without  noticeable  hyperostosis,  are  very  char¬ 
acteristic  but  error  has  to  be  guarded  against,  for  small  gnaw- 
ing  animals  are  known  to  produce  very  similar  destructions 
in  the  buried  bones  (Virchow,  G.  Elliot  Smith).  Really  path¬ 
ognomonic  in  dry  flat  bones  Virchow  considers  only  those 
typical  marks  left  by  the  cicatrization  of  a  gummous  peri¬ 
pheral  osteitis,  a  condition  first  described  by  Bertrandi  (1723- 
1765)  as  caries  sicca.  Traumatic  or  simple  osteitic  or  osteo¬ 
myelitic  processes  (especially  those  observed  on  the  skulls  of 
people  who  customarily  carry  burdens  on  their  heads)  may 
simulate  conditions  of  syphilitic  origin  but  never  this  caries 
sicca.  Smith  lays  great  stress  on  the  corroborative  value  of 
changes  found  in  the  teeth.  At  any  rate  we  may  safely  con¬ 
clude  that  the  whole  subject  of  the  pre-Columbian  origin  of 
syphilis  is  still  sub  judice  and  that  from  careful  palaeopatho- 
logical  research  in  the  future,  more  than  from  anything  else, 
a  solution  may  be  expected. 

Other  Bone  Lesions. 

The  teeth  of  the  ancient  Egyptians,  like  those  of  archaic 
people  generally,  are  usually  found  in  a  state  of  excellent 
preservation.  The  attrition  affects  evenly  the  biting  edges 
and  surfaces  and  there  is  practically  no  deposit  of  tartar.  In 
part  this  is  probably  due  to  a  coarser  kind  of  food  than  the 
one  we  are  accustomed  to.  Gradually,  however,  conditions 
change  to  those  closely  approaching  ours,  as  evidenced  in  the 


skulls  from  later  burial  grounds.  Here  we  find  all  the  re¬ 
minders  of  painful  days  in  the  form  of  dental  caries,  periodon¬ 
titis  and  suppuration.  Curiously  enough  no  evidence  of 
dentistry  is  found,  not  even  that  of  tooth-pulling.  Only  one 
artificial  tooth  was  seen  and  the  gold  wires  wound  around 
some  teeth,  claimed  to  be  some  orthodontal  device,  are  now 
regarded  as  mere  objects  of  feminine,  or  perhaps,  male 
coquetry.  Of  interest  is  also  a  case  of  great  hypertrophy  of 
the  middle  turbinated  bone  with  complete  occlusion  of  the 
nasal  passage  (Buffer) .  We  have  records  only  of  few  bone 
tumors.  Hrdlicka  mentions  the  frequent  occurrence  of  small 
osteomata  in  the  auditory  meatus  and  Buffer 17  described  a 
larger  tumor,  probably  an  osteosarcoma,  of  the  pelvis  (250 
A.  D.  Roman) . 

Injuries,  Fractures  and  Dislocations  (Sepsis). 

The  evidences  of  trepanations  on  skulls  of  ancient  or  primi¬ 
tive  peoples  have  attracted  probably  the  most  widespread 
attention.  A  surplus  of  newer  material  precludes  its  discus¬ 
sion  here,  though  its  real  meaning  is  not  yet  clear  and  ought 
to  offer  an  interesting  field  for  further  research.2 

The  effects  of  injuries,  whether  accidental  or  purposive 
(battles,  executions,  etc.)  can  be  observed  in  ancient  bones  in 
great  variety.  The  Egyptian  findings  analyzed  by  Jones1  and 
compared  with  modern  conditions,  as  illustrated  by  the  reports 
of  the  out-patient  departments  of  hospitals  in  New  York  and 
London,  form  an  interesting  commentary  on  sociologic 
treatises,  but  it  would  lead  too  far  to  enter  into  this  aspect 
here.  Two  facts  seem  to  stand  out  prominently  in  the  whole 
series :  the  almost  entire  absence  of  sepsis  and  a  very  pro¬ 
nounced  tendency  to  natural  repair.  But  some  fractured 
bones  had  to  be  set  artificially  and  a  study  of  some  of  the 
healed  fractures  reveals  a  very  high  degree  of  skill,  the  varia¬ 
tions  of  which  can  be  traced  in  the  several  cultural  epochs. 
The  ancient  bone-setter  like  the  modern,  saw  his  ideal  in  the 
avoidance  of  any  deformity  and  the  shortening  of  limbs,  and 
we  can  verify  his  success  in  some  of  the  healed  bones  by  a 
comparison  with  the  corresponding  bone  of  the  same  skeleton. 
Of  course  great  deformity  and  then  always  an  abundant  hyper¬ 
plasia  of  bony  tissue,  as  observed  in  fractured  limbs  of  animals, 
are  also  found  in  the  human  remains,  but  this  is  by  no  means 
the  rule.  From  the  5th  dynasty  on,  we  learn  that  splints  were 
applied  in  cases  of  fracture,  and  some  were  found  still  in  situ 
on  the  mummies.  But  we  also  know  that  other  mechanical 
appliances  must  have  been  employed  for  the  treatment  of 
fractures  when  splints  were  not  applicable  and,  in  this  direc¬ 
tion,  some  of  the  findings  corroborate  directly  the  informa¬ 
tion  we  have  from  the  literature.  The  collection,  of  ancient 
surgery,  based  on  the  Hippocratic  treatise  on  joints  and  com¬ 
mented  upon  by  Appolonius  of  Kitium  (1st  century  B.  C.) 
is  preserved  in  a  precious  illustrated  Greek  codex  of  the  10th 
century  in  Florence.  It  inspired  several  surgical  works  of 
the  16th  century  (Guido  Guidi,  Rabelais,  Ambroise  Pare  et 
al.).  In  this  collection  we  can  see  some  of  these  ingenious 
appliances  as  used  by  the  Greeks  but  very  likely  employed 
long  before  by  the  Egyptians. 
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Diseases  of  the  Soft  Tissues. 


As  Ruffer 14  has  pointed  out,  the  tissues  of  those  bodies 
which  were  simply  buried  in  the  sterile,  dry  sand  of  Egypt, 
with  or  without  the  addition  of  salt,  are  the  ones  best  suited 
for  microscopic  examination.  The  Egyptian  undertaker,  the 
paraschist,  embalmed  the  bodies  without  the  slightest  regard 
to  the  interests  of  future  investigators.  He  usually  managed 
to  destroy  or  remove  all  the  internal  organs,  so  that  bodies, 
from  the  periods  when  his  art  was  particularly  flourishing, 
i.  e.,  the  New  Empire,  furnish  only  the  scantest  material. 
None  the  less  interesting  records  have  been  obtained  by  the 
special  methods  devised  by  Ruffer  and  his  associates.  I  shall 
refer,  however,  only  to  a  few  of  the  more  striking  findings, 
especially  to  that  of  the  discovery  of  calcified  ova  of  the 
schistosoma  haematobium,  and  the  arterial  lesions. 

Bilharziosis  is  still  one  of  the  most  distressing  and  destruc¬ 
tive  diseases  in  Egypt  and  its  demonstration  in  those  remote 
periods  offers,  therefore,  a  subject  of  the  greatest  interest. 
The  disease  can  very  probably  be  identified  with  the  aaa 
disease  of  the  Ebers  and  Brugsch  papyri,  in  which  it  is  stated 
that  it  was  caused  by  the  worm  Nelta.  Now,  as  Pfister  has 
shown,  the  probability  of  this  identification  is  greater  than 
that  also  attempted — with  Egyptian  chlorosis,  an  affection 
due  to  the  activities  of  the  nematode  Ankylostoma  duodenalis. 
Two  reasons  speak  for  it :  First,  the  trematode  causing  bilharzi¬ 
osis  is  somewhat  larger  than  the  ankylostoma  and  secondly, 
the  most  striking  symptoms  of  bilharziosis,  the  hasmaturia 
and  the  typical  local  manifestation  (tumefaction  of  the 
penis)  would  naturally  have  led  to  the  introduction  of  a  pic¬ 
torial  phallus  into  the  hieroglyphic  determinative  for  the  aaa 
disease  (surely  not  so  much  the  sexual  impotence  subsequent 
to  ankylostomiasis,  as  has  been  advanced  by  Joachim). 

The  arterial  lesions  found  have  led  to  some  interesting 
considerations.* 

Most  important  among  these  are  the  evidences  of  atheroma. 
Shattock  initiated  the  investigations  by  examining  micro¬ 
scopically  the  aorta  of  King  Minephthah  ( ca .  1350  B.  C.)  in 
1909  and  very  soon  after  Ruffer15  evolved  his  excellent  technic 
with  which  he  searched  a  great  number  of  mummies  from  the 
18th  to  the  27th  dynasty  (1580-527  B.  C.)  and  the  time  of  the 
Persian  Conquest  (500  B.  C.).  The  fact  brought  out  by 
these  investigations  is  the  astonishing  frequency  of  arterio¬ 
sclerosis  and  the  extent  it  reached  in  some  individual  cases. 
Rarely  was  the  condition  absent  in  older  individuals.  In 
some  cases  Ruffer  found  the  arteries  transformed  into  rigid 
“  bony  ”  tubes  down  to  their  minute  ramifications.  After 
decalcification  and  staining  (Van  Gieson)  he  obtained  very 
interesting  sections  in  which  the  course  of  the  disease  could  be 

*  In  passing  it  may  be  mentioned  that  examination  has  shown 
that  the  blood-vessels  of  some  mummies  had  been  injected  with 
some  substance  not  yet  identified,  but  surely  not  bitumen.  Further 
investigations  on  this  subject  may  throw  suggestive  sidelights 
on  the  physiologic  knowledge  of  the  paraschists.  The  existence 
of  aneurysm  was  suggested  by  the  finding  of  one  large  opening  at 
the  base  of  one  skull,  due  most  likely  to  pressure  erosion  from 
an  aneurysm  of  the  internal  carotid  artery. 
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studied  almost  as  well  as  in  a  fresh  specimen.  Nothing  in 
particular  distinguished  the  histological  findings  from  those 
observed  to-day,  but  it  is  highly  interesting  that  the  arterial 
coats  and  the  annular  fibers  were  still  clearly  to  be  dis¬ 
tinguished  in  these  3000-year-old  specimens. 

In  view  of  the  many  modern  speculations  regarding  the 
etiology  of  arteriosclerosis,  it  may  be  of  interest  to  consider 
the  question  in  the  light  of  these  venerable  testimonials.  Un¬ 
fortunately,  we  cannot  expect  any  illumination  about  blood 
pressure,  a  subject  to-day  occupying  the  center  of  the  stage. 
Tobacco  and  syphilis  we  also  have  to  exclude.  The  strenuous¬ 
ness  of  modern  existence  may  or  may  not  have  had  its  counter¬ 
part  in  Egyptian  life  and  Ruffer  remarks  very  pointedly  that 
we  certainly  cannot  complain  of  overwork  when  we  compare 
our  activities  with  those  of  our  ancestors.  Meat  diet  and 
luxury,  another  presumed  cause,  probably  existed  more  or  less 
in  all  those  Egyptian  epochs,  although  meat  was  surely  not 
the  main  article  of  food,  as  is  to  be  seen  in  contemporaneous 
pictures  of  feasts  in  which  vegetables  always  abound.  Ruffer 
also  found  arteriosclerosis  equally  prevalent  among  the  high- 
living  priests  and  priestesses  of  ancient  Deir  el-Bahari  as 
among  young,  modern  Egyptians  who  eat  meat  but  rarely. 
Neither  can  strenuous  muscular  exercise  have  been  a  causative 
factor  in  these  same  priests  who  were  not  likely  to  indulge  in 
sports  or  hard  manual  work.  There  remains  alcohol !  When 
we  remember  Herodotus’  report  about  the  obligatory  drunk¬ 
enness  in  deliberative  assemblies  of  the  Persian  legislators 
and  similar  references  to  vinous  habits  in  Egyptian  documents, 
we  cannot  adduce  these  facts  for  an  etiologic  comparison  with 
modern  conditions  until  prohibition  has  become  a  more  solidly 
established  institution.  It  might,  however,  help  those  who 
do  not  believe  in  the  responsibilities  of  alcohol  in  this  matter, 
to  know  that  Ruffer  examined  the  bodies  of  a  number  of 
Mussulman  pilgrims  who  never  had  touched  a  drop  of  alcohol 
and  found  arteriosclerosis  very  frequently."' 

Pakeopathology  is  only  in  its  very  beginnings.  The  com¬ 
parative  scantiness  of  facts  *s0  far  brought  out  and  the  diffi¬ 
culties  of  the  research  ought  not  to  hinder  its  energetic 
pursuit.  In  the  concatenation  of  specialized  scientific  inquiries 
it  forms  a  precious  link  that  well  merits  more  widespread 
attention.  It  must  be  recognized  that  injury  and  disease  have 
.played  an  important  part  in  the  history  of  mankind.  We 
need  only  consider  what  definite  influence  they  exert  in  our 
individual  lives,  what  profound  social  upheavals  were  brought 
about  through  the  incidence  of  epidemics,  less  perceptibly 
perhaps  but  none  the  less  strongly,  through  widespread  chronic 
ailments,  through  professional  diseases,  how  whole  districts 
and  countries  were  forsaken  because  disease  made  them  unin¬ 
habitable,  how  diseases  affecting  early  childhood  and  others 
producing  sterility  led  to  the  gradual  extinction  of  whole 
peoples.  And  also,  as  regards  the  microorganisms  that  we 

*  For  completeness’  sake  I  must  add  that  Ruffer  discovered,  in 
one  mummy  of  the  20th  dynasty,  a  skin  eruption  resembling 
microscopically  and  macroscopically  that  of  variola,  and  that  the 
detection  in  other  cases  of  a  hypertrophy  of  the  spleen  suggested 
the  existence  of  malaria  in  those  times. 
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make  responsible  for  so  large  a  share  in  our  physical  troubles, 
must  it  not  be  assumed  that  they  also  traverse  evolutionary 
stages  in  their  fight  for  existence  in  the  same  way  as  other 
forms  of  living  substance?  We  may  find  evidence  of  varying 
virulence,  of  their  producing  in  one  epoch  recognizable 
though  negligible  diseases,  in  the  other  disastrous  calamities. 
For  the  grasp  of  such  problems,  the  study  of  disease  as  it 
appears  to  us  now  does  not  suffice,  the  traces  left  during  im¬ 
mense  periods  of  time  have  to  be  taken  into  account  and  it  is 
just  in  such  questions,  not  approachable  by  other  methods, 
that  palseopathology  in  time  to  come  may  furnish  important 
solutions. 

The  search  for  evidences  of  a  primitive  therapeusis  may 
bring  forth  material  which  may  throw  a  light  on  the  earliest 
origins  of  medicine  and  on  those  very  actual  questions  about 
the  spontaneous,  local  origin  or  the  spread  of  culture  over  the 
earth,  from  one  particularly  advanced  center.  One  of  the 
pioneers  in  paheopathologic  research,  Dr.  G.  Elliot  Smith, 
ardently  defends  the  latter  alternative.  He  holds  that  all 
evidence  of  culture  in  the  various  lands  of  the  earth,  no  matter 
how  far  distant  they  may  be  from  each  other,  can  be  traced 
to  the  direct  influence  of  emissaries  from  the  great  civiliza¬ 
tion  built  up  in  Eigypt  between  4000  and  900  B.  C.  The  theory 
is  based  on  some  striking  resemblances  of  certain  rather  bizarre 
cultural  features  (the  so-called  heliolithic  culture-complex: 
suneult,  mummification,  huge  buildings,  tattooing  of  the 
chin,  svastika  emblem,  etc.)  in  widely  separated  districts. 
These  resemblances  are  indeed  striking  and  forcibly  suggest 
an  interrelation  of  these  people  during  some  remote  epoch, 
but  they  hardly  justify  the  summary  denial  of  the  possibility 
of  the  spontaneous,  independent  rise  of  a  primitive  culture, 
based  on  the  innate  tendency  of  man  to  improve  his  surround¬ 
ings,  to  avoid  or  alleviate  suffering  or  to  correct  physical 
defects.  This  must  be  considered  as  due  to  instinctive  efforts, 
to  an  “a  priori  synthesis”  in  William  James’  sense,  which 
can  be  observed  among  all  primitive  peoples,  even  among 
animals  to  a  certain  degree,  efforts  which  necessarily  must 
resemble  each  other  somewhat;  such  as  we  should  probably 
find  among  peoples  of  some  other  planet  beyond  the  possi¬ 
bility  of  receiving  suggestions  from  Egypt  or  elsewhere.  Al¬ 
though  “  originality  is  certainly  the  rarest  thing  in  this  world  ” 
[B.  Laufer;  Jade,  1912,  p.  5],  and  although  in  a  tolerably 
advanced  stage  of  civilization  it  will  be  almost  impossible  to 
distinguish  clearly  between  what  is  original  and  what  is  bor¬ 
rowed  in  medical  practice,  anything  that  will  make  us  ac¬ 
quainted  with  the  early  rise  and  evolution  of  therapeutic  pro¬ 
cedures  may  carry  valuable  lessons.  This  is  a  side-issue  of 
pala?opathologic  research,  but  not  the  least  interesting  one. 
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Representing  Work  Done  in  The  Johns  Hopkins  Hospital,  but 

Prepared  by 

A  COMPARISON  OF  THE  PERMANENCE  OF  FREE  TRANS¬ 
PLANTS  OF  BONE  AND  CARTILAGE.  AN 
EXPERIMENTAL  STUDY. 

By  John  Staige  Davis,  M.  D.,  F.  A.  C.  S.,  Baltimore,  Md. 

(Abstract  from  Ann.  of  Surg.,  1917,  Feb.,  p.  171.) 

Introduction. — The  appearance  of  a  number  of  clinical 
papers  advocating  the  transplantation  of  bone  for  the  relief 
of  saddle  nose  has  interested  me,  because  I  had  come  to  the 
conclusion  that  cartilage  was  the  best  material  to  use  in  such 
cases.  As  there  seemed  some  difference  of  opinion  as  to  the 
relative  stability  of  bone  and  cartilage  transplants,  I  carried 
out  the  following  procedures  on  dogs,  in  order  to  clear  the 
matter  up,  at  least  from  an  experimental  standpoint; 

In  order  to  produce  conditions  which  would  be  somewhat 
similar  to  those  in  actual  clinical  practice,  I  transplanted  the 
cartilage  and  bone,  each  2  cm.  long,  so  that  one  extremity  of 
the  transplant  was  in  close  contact  with  a  denuded  portion  of 
a  ’  membranous  bone,  while  the  remaining  portion  extended 
into  the  soft  parts.  Autotransplants  only  were  used. 

Experiments. — Group  1.  Transplantation  of  cartilage 
with  its  perichondrium  intact ,  and  rib  without  periosteum. — 
Six  experiments.  Specimens  were  examined  after  24,  25,  85, 
223,  576  and  582  days.  In  each  the  cartilage  was  found  ap¬ 
parently  intact,  and  2  cm.  in  length.  After  24  and  25  days 
there  was  little  change  in  the  length  of  the  bone,  although 
beginning  absorption  was  noted.  In  the  85-day  specimen  there 
was  a  somewhat  dense  outgrowth  of  bone  from  the  skull  about 
the  impinging  portion  of  the  transplant.  This  appeared 
rather  excessive,  when  compared  with  that  in  the  other  speci¬ 
mens,  and  might  have  been  caused  by  a  slight  localized  infec¬ 
tion.  There  was  marked  evidence  of  absorption,  although  the 
bone  was  still  2  cm.  in  length.  After  223  days  no  bone  could 
be  found,  either  by  X-ray  or  by  dissection.  In  the  576-day 
specimen  a  very  small  irregular  spicule  of  bone  was  found 
projecting  from  the  skull.  It  measured  2  mm.  in  length  and 
breadth,  and  1  mm.  in  thickness.  In  the  582-day  specimen 
an  irregular  spicule  of  bone,  0.5  mm.  long,  projected  from  the 
parietal  bone. 

This  group  seems  to  show  that  under  the  same  conditions 
transplanted  cartilage  and  spongy  rib  bone  behave  quite  differ¬ 
ently.  The  cartilage  retains  its  original  size,  while  the  bone 
in  the  shortest  experiment  shows  beginning  absorption,  and 
this  progresses  as  time  goes  on.  It  is  difficult  to  say  why  the 
bone  in  the  223-day  experiment  should  have  disappeared, 
while  evidences  remained  of  the  transplant  in  experiments  ob¬ 
served  for  more  than  twice  that  length  of  time. 

Group  2.  Cartilage  with  one-half  of  its 'perichondrium, 
{lengthwise) ,  and  rib  without  periosteum. — Four  experiments. 
Specimens  were  examined  after  44,  125,  374  and  505  days. 
In  each  the  cartilage  was  found  to  be  the  same  length  as  when 
transplanted.  After  44  days  the  bone  was  a  scant  2  cm.  long 
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and  showed  evidences  of  absorption.  After  125  days  the  bone 
was  1  cm.  long,  very  thin  and  nearly  absorbed.  After  374  days 
only  a  thin  spicule  of  bone,  8x2  mm.,  remained.  After  505 
days  a  thin  fragment,  7x2  mm.,  remained. 

Group  3.  Cartilage  without  perichondrium,  and  rib  without 
periosteum. — Two  experiments.  Specimens  examined  after 
165  and  332  days.  In  both  the  cartilage  was  found  to  be  2  cm. 
long  and  apparently  intact.  In  the  165-day  specimen  the  bone 
had  disappeared.  After  332  days  the  bone  was  thin  and  flex¬ 
ible,  and  nleasured  7x1  mm. 

These  groups  again  emphasize  the  tendency  of  bone  to  be 
absorbed  and  of  cartilage  to  retain  its  original  length  and  thick¬ 
ness,  even  though  partially  or  wholly  denuded  of  its  perichon¬ 
drium.  It  is  impossible  to  say  why  one  of  the  rib  transplants 
had  disappeared  in  165  days,  while  thin  fragments  of  bone, 
showing  all  the  signs  of  degeneration,  were  found  332,  374  and 
505  days  after  transplantation. 

Group  I.  Cartilage  without  perichondrium,  and  rib  with 
strip  of  periosteum. — Four  experiments.  Specimens  were  ex¬ 
amined  after  13,  26,  49  and  56  days.  The  cartilage  remained 
unchanged  in  each.  After  13  days  there  was  no  change  in  the 
size  of  the  bone.  In  the  26-  and  56-day  specimens  the  bone 
was  found  to  be  1.6  cm.  long,  and  in  the  48-day  specimen  it  was 
1.4  cm.  long. 

This  group  again  shows  the  tendency  of  bone  to  absorb,  in 
spite  of  the  presence  of  undisturbed  periosteum,  and  the  car¬ 
tilage  to  be  unchanged,  even  though  the  perichondrium  is 
removed. 

Group  5.  A  section  of  fibula,  with  periosteum,  and  a  similar 
section  without  periosteum,  were  transplanted  as  in  previous 
experiments. — Three  experiments.  The  sections  of  fibula  to 
be  compared  were  of  equal  length,  and  varied  between  1.4  and 
1.8  cm.  in  the  different  experiments.  Specimens  were  ex¬ 
amined  after  305,  328  and  388  days.  In  each  the  section  of 
fibula  without  periosteum  had  been  absorbed.  In  the  305-day 
experiment  the  section  of  fibula  with  periosteum,  which  was 
originally  1.8  cm.  long,  measured  5  mm.  long  by  1  mm.  at  its 
widest,  and  was  thin,  irregular  and  flexible.  In  the  328-day 
experiment  the  transplant,  which  was  covered  with  periosteum 
and  originally  was  1.75  cm.  long,  measured  8x1  mm.,  and 
was  thin  and  flexible.  After  388  days  the  fibula,  covered  with 
periosteum,  which  was  originally  1.4  cm.  long,  measured  7x1 
mm.,  and  was  thin  and  flexible. 

This  group  shows  that  the  hard  bone  of  the  fibula  is  absorbed, 
a.s  well  as  the  more  spongy  bone  of  the  rib.  It  also  confirms 
experiments  previously  reported,  which  showed  that  a  bone 
covered  with  periosteum  is  more  resistant  to  absorption  than 
denuded  bone,  but  that  in  time  it  also  will  be  absorbed. 

Remarks. — It  has  been  often  demonstrated  that  free  bone, 
either  with  or  without  periosteum,  when  transplanted  into  soft 
parts,  without  any  particular  function,  will  eventually  be  ob- 
sorbed.  From  these  experiments  this  also  seems  to  apply  to 
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free  bone  transplants  with  one  end  in  contact  with  denuded 
bone,  as  in  no  instance,  where  any  considerable  time  had 
elapsed,  was  the  transplant  found  holding  its  own  against  ab¬ 
sorptive  processes.  In  the  experiment  of  longest  duration  only 
a  tiny  spicule  of  bone  remained  projecting  from  the  parietal 
bone,  and  it  is  obvious  that  this  remaining  portion  would  have 
been  insufficient  had  the  original  transplant  been  used  as  a  sup¬ 
porting  framework. 

The  cartilage  in  each  experiment  showed  no  signs  of  absorp¬ 
tion  and  was  normal  in  appearance,  even  when  entirely  denuded 
of  perichondrium.  In  no  instance  was  there  any  increase  in 
the  length  of  the  cartilage. 

The  healing  was  reactionless,  and  the  cartilage  did  not  act 
as  a  foreign  body.  The  measurements  of  the  cartilage  differed 
very  little,  if  at  all,  from  those  taken  at  the  time  of  transplanta¬ 
tion.  On  section  the  cartilage  appeared  normal  and  seemed 
well  nourished. 

Conclusion. — ' These  experiments  show  that  transplants  of 
free  cartilage  were  unchanged  during  the  length  of  time  under 
observation,  while  free  bone  transplants  under  exactly  the  same 
conditions  had  either  disappeared,  or  showed  marked  degenera¬ 
tive  processes. 

THE  SIGNIFICANCE  OF  THE  LUNULA  OF  THE  NAIL. 

By  Moxtrose  T.  Burrows,  M.  D. 

( From  the  Department  of  Pathology,  The  Johns  Hopkins  Hospital 
and  University,  Baltimore,  Md.) 

(Abstract  of  article  in  The  Anatomical  Record,  1917,  XII,  No.  1.1 

The  nail  is  one  of  a  few  of  the  parts  of  the  body  which  con¬ 
tinues  to  grow  throughout  the  whole  life  of  the  individual.  In 
connection  with  the  work  on  the  mechanism  of  the  cellular 
growth  in  the  tissue  culture,  the  author  has  undertaken  a  more 
careful  study  of  this  organ,  hoping  in  the  finer  details  of  its 
structural  peculiarities  to  find  something  of  further  importance 
for  the  better  understanding  of  the  conditions  which  regulate 
the  growth  of  cells  and  tissues  in  the  organism. 

During  the  early  part  of  this  study  the  author  has  noted  cer¬ 
tain  peculiarities  in  the  structures  of  the  lunular  portions  of 
the  nail  which,  as  far  as  he  has  been  able  to  ascertain,  give 
for  the  first  time  a  definite  explanation  for  the  opacity  of  this 
region.  The  matrix  throughout  the  lunular  area  does  not 
adhere  tightly  to  the  underlying  connective  tissue,  but  lies 
merely  in  contact  with  these  underlying  structures,  so  that 
throughout  this  whole  region  possible  reflecting  surfaces  are 
formed.  In  the  outer  portions  of  the  nail  the  matrix  is  firmly 
attached  to  the  underlying  connective  tissue.  The  connective 
tissue  in  this  outer  region  is  richly  supplied  with  capillaries. 
The  connective-tissue  fibrils  pass  either  directly  from  within 
outwards  or  obliquely  outwards  to  end  in  and  become  attached 
to  the  basement  membrane  or  the  border  of  the  cells  of  the 
matrix.  Throughout  the  region  of  the  lunula  they  take  a  quite 
different  course.  At  the  border  of  the  matrix  they  run  parallel 
to  it;  here  they  form  a  thin,  dense  layer  or  membrane.  The 
connective  tissue  of  this  region  contains  few  capillaries.  These 
are  in  large  part  arranged  in  a  network  within  and  on  the  sur¬ 
face  of  this  thin  superficial  connective  tissue  membrane. 


In  the  modern  textbooks  of  anatomy  the  opacity  of  the 
lunula  has  been  ascribed  to  a  peculiar  opacity  of  the  nail  proper 
or  of  its  matrix  in  this  region.  We  have  studied  carefully  by 
transmitted  light  many  nails  that  have  been  removed  together 
with  their  matrix.  In  no  case,  including  a  large  majority  of 
those  nails  which  had  been  previously  fixed  and  hardened,  has 
the  part  of  the  nail  corresponding  to  the  lunula  been  found 
to  be  more  opaque  than  other  parts  of  the  nail;  quite  to  the 
contrary,  it  has  been  found  to  be  more  translucent. 

Again,  we  have  studied  carefully  a  possible  relation  between 
the  decrease  in  the  number  of  capillaries  in  the  connective 
tissue  of  the  region  of  the  lunula  and  the  opacity  in  this  region. 
These  studies  have  yielded,  however,  little  evidence  that  would 
indicate  any  such  relation.  First,  it  has  been  found  that  the 
change  in  the  density  of  the  capillary  bed  of  the  outer  portion 
of  the  nail  to  that  of  the  lunular  portion  at  the  distal  margin 
of  the  lunula  is  never  as  abrupt  as  the  boundary  line  of  the 
lunula  demands.  Further  proof  against  this  peculiarity  play¬ 
ing  any  important  role  in  conditioning  the  opacity  is  given  by 
comparing  the  appearance  of  the  lunular  areas  with  a  portion 
of  the  body  from  which  the  blood  has  been  removed  by  pres¬ 
sure.  The  lunula  has  a  definite  opacity,  whereas  that  portion 
of  the  body  from  which  the  blood  has  been  removed  has  a 
greyish  translucence. 

In  absence  of  other  possibilities,  the  author  has  been  led  to 
believe,  therefore,  that  the  lunular  opacity  is  the  result  of. a 
reflection  of  the  light  at  the  surfaces  of  the  junction  of  the 
matrix  and  the  connective  tissue  of  this  portion  of  the  nail. 
In  the  outer  portion  of  the  nail  where  the  matrix  adheres 
closely  to  the  underlying  connective  tissue  the  light  is  trans¬ 
mitted  directly  to  the  capillary  bed  giving  it  a  characteristic 
pink  color ;  while  in  the  region  of  the  lunula  the  well-formed 
non-adherent  surfaces  of  both  the  connective  tissue  and  the 
matrix  reflect  the  light.  More  direct  proof  of  this  assertion 
may  be  readily  obtained  by  pulling  a  portion  of  the  body  of  a 
living  nail  loose  from  the  connective  tissue,  thus  forming  such 
a  surface  in  this  region.  During  the  past  few  weeks  the  author 
has  been  performing  work  which  has  led  to  the  production  of 
this  injury.  In  every  instance,  in  which  it  has  occurred,  the 
detached  portion  has  shown  an  opacity  quite  indistinguishable 
from  the  opacity  of  the  lunula  of  the  same  finger.  It  is  of 
interest,  however,  that  unless  the  injury  is  extensive  the  nail 
will  again,  after  a  few  hours,  become  adherent  and  assume  its 
former  pink  color. 

The  decrease  in  the  capillary  bed  of  the  lunular  area  has 
been  described  (Poirier  and  Charpy,  Traite  d’anat.  hum., 
Paris,  1901).  No  one,  on  the  other  hand,  so  far  as  the  author 
has  been  able  to  determine,  has  described  the  peculiarity  of 
the  adhesion  between  the  matrix  and  the  connective  tissue  in 
this  region,  or  the  relation  of  the  peculiarity  in  structure  to  the 
lunular  opacity.  It  will  be  of  further  interest  to  ascertain 
whether  many  of  the  pathological  opacities  of  the  nail  are  not 
the  result  of  similar  changes,*  and  to  study  more  carefully  the 

*  This  explanation  for  these  opacities  has  already  been  suggested 
by  several  different  authors. 
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conditions  which  lead  to  the  adhesion  of  the  matrix  in  the  outer  i 
portion  as  contrasted  with  that  of  the  lunular  zone,  and  the 
general  changes  in  the  connective  tissue  and  in  the  arrange¬ 
ment  and  density  of  the  capillaries  in  these  two  regions.  In 
the  analysis  of  these  latter  conditions,  we  believe,  we  shall  find 
many  important  facts  related  to  the  nature  of  the  mechanisms 
of  growth  and  differentiation  of  the  tissue  cells. 

THE  TISSUE  CULTURE  IN  CANCER. 

By  Montrose  T.  Burrows,  M.  D. 

( From  the  Pathological  Laboratory,  The  Johns  Hopkins  Hospital 
and  University,  Baltimore,  Md<.) 

(Abstract  of  paper  delivered  before  the  Second  Pan-American 
Scientific  Congress,  Washington,  January  6,  1916.) 

(To  be  published  in  Trans.  Second  Pan-American  Scientific 
Congress,  1917.) 

Cancer  considered  in  its  general  aspects  is  a  condition,  al¬ 
though  unique,  which  must  be  understood  only  by  the  use  of 
those  same  methods  by  which  we  are  eventually  to  understand 
normal  and  other  pathological  processes.  The  important  prob¬ 
lem  in  pathology  and  in  biology  is  the  structure  and  metabolism 
of  normal  body  cells.  The  question  in  cancer  is  whether  the 
cancer  cell  is  a  normal  cell  responding  to  a  peculiar  environ - 
ment  or  whether  it  is  a  cell  whose  metabolism  is  such  that  it 
can  grow  in  an  environment  where  other  cells  cannot  show 
these  changes. 

At  one  time  it  was  supposed  that  the  cycle  of  the  life  of  the 
organism  was  the  cycle  of  the  life  of  the  cell.  At  the  present 
time,  however,  this  particular  view  has  been  largely  discarded 
and  it  is  now  held  that  not  only  is  the  body  controlled  by  its 
cells,  but  that  the  cells  are  likewise  controlled  by  the  body. 
There  is  a  mutual  interrelation  between  the  whole  and  its 
minute  parts.  Each  and  every  activity  of  the  cell  is  a  response 
on  its  part  to  some  external  stimulus.  Each  and  every  activity 
of  the  whole  is  the  result  of  the  coordinated  activity  of  its 
parts.  The  cessation  of  the  growth  of  many  cells  at  maturity 
does  not  represent  a  loss  of  the  property  of  these  cells  to  pro¬ 
liferate,  but  is  the  result  of  some  kind  of  a  change  either  in 
the  organization  of  the  cell  or  in  the  parts  about  it. 

Although  it  has  been  assumed  that  this  peculiar  type  of  regu¬ 
lation  of  growth  and  other  changes  in  the  body  cells  is  the 
result  of  peculiarities  of  their  structure*and  metabolism,  and 
that  it  must  be  solved  by  direct  analysis  of  the  mechanisms 
peculiar  to  each  of  the  various  activities  of  these  cells,  up  to  the 
time  of  the  development  of  the  tissue  culture  method  no  means 
for  such  direct  analysis  had  been  devised.  The  tissue  culture 
method  has  become  important  in  cancer  as  in  the  study  of 
normal  and  other  pathological  processes  in  that  it  allows  one 
to  study  directly  the  reactions  of  these  various  cells  in  a  re¬ 
stricted  and  analysable  environment. 

During  the  last  few  years  the  author  has  studied  by  this 
method  several  different  kinds  of  normal  and  cancer  cells. 
Through  this  study  he  has  been  able  to  demonstrate  directly 
that  the  normal  cells  of  the  organism  are  essentially  fluid 
systems  and  that  the  organization  peculiar  to  their  various 
activities,  such  as  growth,  movement,  differentiation,  function, 


269 

etc.,  are  differential  surface  tension  phenomena,  regulated  by 
the  organization  of  the  environment  and  the  peculiar  prop¬ 
erties  of  certain  of  the  substances  formed  in  their  oxidation 
reactions.  The  organization  peculiar  for  each  of  these  activ¬ 
ities  is  not  a  cellular  but  a  tissue  organization.  Thus  it  is  seen 
how  these  cells  may,  under  the  influence  of  changes  in  their 
environment,  undergo  changes  in  form  and  activity. 

A  further  careful  study  of  oxidation  in  these  cells  has  been 
made.  Oxidation  in  these  cells  is  a  simple,  incomplete,  chem¬ 
ical  reaction.  C02  and  another  or  other  substances  are  formed. 
Certain  of  these  compounds  formed  are  insoluble  in  the  cir¬ 
culating  body  fluids,  serum,  salt  solution,  etc.,  but  soluble  in 
various  body  colloids,  such  as  fibrin,  dead  cells,  etc.  In  the 
presence  of  food  and  oxygen  this  oxidation  reaction  can  con¬ 
tinue  only  so  long  as  these  products  remain  below  a  certain 
concentration.  When  this  concentration  is  attained  about  the 
cells  all  activity  ceases.  Eor  growth  to  take  place  in  these  cells 
a  special  mechanism  for  removing  these  products  must  be 
available,  that  is,  it  can  take  place  only  when  the  cells  are 
brought  into  contact  with  certain  colloidal  materials  having  the 
property  of  absorbing  these  substances ;  and  it  continues  until 
their  concentration  in  these  colloids  reaches  a  certain  con¬ 
centration  ;  then  an  equilibrium  is  established.  Thus,  we  can 
see  how  the  eoagulable  exudate  in  the  wound  forms  the  stimulus 
for  growth  and  how  growth  ceases  at  the  establishment  of 
continuity  of  the  part  or  how  it  fails  through  a  failure  of  the 
formation  of  the  exudate. 

A  careful  study  of  the  nail  shows  that  it  has  a  special 
mechanism  for  supplying  colloidal  materials  and  removing 
them  continuously  from  the  growing  cells.  The  rhythmically 
contracting  heart  muscle  cell  has  an  electro-mechanical  struc¬ 
ture  capable  of  splitting  these  substances  into  simpler  com¬ 
pounds  which  are  soluble  in  the  circulating  body  fluids.  The 
energy  is  transformed  into  work  in  these  cells  through  the  fact 
that  the  primary  oxidation  products  decrease  surface  tension 
whereas  their  split  products  increase  it. 

Cancer  cells  have  not  been  found  to  be  different  from  actively 
growing  normal  cells.  The  study  of  them  has,  however,  been 
so  far  limited.- 

SOME  FACTORS  REGULATING  GROWTH. 

By  Montrose  T.  Burrows. 

( From  the  Department  of  Pathology,  Johns  Hopkins  Hospital 

and  University.) 

(Abstract  of  article  in  Tlie  Anatomical  Record,  1917,  XI,  No.  6.) 

The  problems  under  consideration  in  this  paper  are  (1)  the 
nature  of  the  immediate  conditions  which  lead  to  the  failure 
of  scar  formation  in  many  wounds  or  following  many  extensive 
inflammatory  processes  and  (2)  the  general  nature  of  the  con¬ 
ditions  which  inhibit  or  allow  the  growth  of  connective  tissue. 
It  is  well  known  that  the  most  extensive  inflammations  of 
epithelial  surfaces,  as  pneumonia,  are  most  often  followed  by 
complete  healing,  while  inflammations  of  the  deeper  con¬ 
nective  areas  are  most  frequently  followed  by  the  formation  of 
a  scar.  In  cancerous  processes  the  connective  tissue  cells  grow 
wildly  at  the  expense  of  other  parts. 
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Hertzler,  a  few  years  ago,  came  to  the  conclusion  that  the 
fibrinous  exudate  which  forms  in  a  wound,  is  the  direct 
stimulus  for  the  growth  of  the  connective  tissue  cells.  He 
noted  that  skin  grafts  take  only  when  they  become  embedded 
in  a  layer  of  coagulable  exudate.  He  also  thought  that  the 
fibrin  fibrils  were  transformed  directly  into  the  extracellular 
connective  tissue  fibrils.  He  had  come  to  this  last  conclusion 
by  means  of  a  careful  chronological  study  of  intestinal  ad¬ 
hesions  and  wounds  induced  by  mechanical  means  in  young 
rabbits  of  the  same  litter.  He  noted  that  previous  to  healing 
the  fibrin  is  laid  down  in  the  form  of  fibrils.  Connective  tissue 
cells  migrate  among  these  fibrils.  At  a  later  period  he  found 
the  fibrous  tissue  fibrils  to  occupy  the  same  position  and  have 
the  same  arrangement  as  the  fibrin  fibrils.  The  wounds  and 
adhesions  had  been  removed  at  regular  intervals,  sectioned  and 
stained.  He  was  unable  to  see  any  evidence  of  the  disappear¬ 
ance  of  fibrin,  and  the  laying  down  of  the  connective  tissue 
fibrils.  Similar  experiments  were  also  made  with  wounds.  In 
the  summer  of  1908,  the  author  had  the  opportunity  to  study 
these  experiments  with  Ur.  Hertzler. 

In  the  early  studies  of  tissue  culture  made  at  Cornell  Uni¬ 
versity  Medical  College,  it  was  noted  that  the  fibrin  fibrils  in 
many  of  the  cultures,  after  a  considerable  growth  of  connective 
tissue  cells,  stain  the  characteristic  pink  color,  of  white  fibrous 
tissue  with  van  Gieson  stain.  These  observations  were  com¬ 
municated  to  Dr.  Hertzler,  who  reported  them  with  his  own 
studies  (M3).  Becently,  Baitsell  (’16),  in  Harrison’s  Labora¬ 
tory,  has  made  similar  observations  in  tissue  cultures.  He 
did  not  observe  the  characteristic  color  reaction  with  the  van 
Gieson  stain. 

Whether  or  not  these  pink-staining  fibrils  that  had  been  ob¬ 
served  in  the  tissue  culture  could  be  considered  as  true  fibrous 
tissue,  or  merely  structures  simulating  these  fibers  in  their 
ability  to  absorb  dyes,  was  a  problem  of  interest.  One  of  the 
objections  to  accepting  them  was  the  inconstancy  of  the  appear¬ 
ance  of  pink-staining  fibrils  in  many  of  the  cultures. 

In  later  studies  of  the  growth  of  tissue  in  vitro  several  facts 
have  been  found,  however,  which  would  tend  to  substantiate 
this  particular  view.  The  first  is  that  clot  contraction  or  the 
formation  of  fibrin  fibrils  in  the  cultures  of  chicken  tissue  in 
plasma  occurs  only  in  the  presence  of  connective  tissue  cells. 
Chicken  plasma,  when  carefully  prepared,  free  from  previous 
tissue  contamination,  clots  with  the  addition  of  a  fragment 
of  tissue  to  form  a  practically  structureless  jelly-like  mass 
which  lias  the  same  volume  as  the  original  fluid  plasma.  Any 
type  of  tissue  conditions  this  primary  clotting.  In  the  pres¬ 
ence  of  living  connective  tissue  cells  the  clots  later  undergo 
contraction,  while  in  the  presence  of  epithelium  they  may 
undergo  contraction  hut  later  liquefaction.  Leucocytic  or 
lymphocytic  cells  cause  only  slight  liquefaction  of  these  clots 
and  very  little,  if  any,  contraction. 

The  second  fact  is  that  this  contraction  takes  place  only  in 
the  presence  of  living  connective-tissue  cells  and  then  only  after 
a  considerable  latent  period.  It  fails  entirely  when  the  oxygen 
is  replaced  by  nitrogen  or  hydrogen.  It  also  fails  when  the 
tissue  fragments  have  been  heated  for  five  minutes  at  60°  C. 


In  other  words,  it  is  evident  that  clot  contraction  is  a  phenome¬ 
non  instituted  by  conditions  quite  different  from  those  of 
primary  dotting  and  it  is  a  phenomenon  which  is  brought 
about  by  the  action  of  the  products  of  metabolism  of  the  con¬ 
nective  tissue  cells. 

At  another  time  the  author  studied  more  carefully  the  prop¬ 
erties  of  the  connective  tissue  cells.  He  has  found  that  the 
cells  of  higher  animals  are  not  highly  organized,  but  fluid-like 
systems.  Their  various  manifestations  of  life  such  as  move¬ 
ment,  growth,  etc.,  are  differential  surface  tension  phenomena 
under  the  control  of  a  specifically  organized  environment.  The 
food  materials  or  energy  producing  substances  in  the  cultures 
are  not  derived  from  the  medium,  hut  from  the  cells  within 
the  fragment.  The  growth  that  one  observes  in  the  cultures  is 
none  other  than  a  simple  transfer  of  materials  from  the  cells 
of  the  center  of  the  fragment  or  in  a  less  favorable  environment 
to  those  on  the  periphery  or  those  which  have  been  carried  out 
into  the  medium  through  the  interchange  of  substances  between 
the  fragment  and  the  medium.  This  was  shown  by  the  fact 
that  the  cells  can  be  grown  in  simple  salt  solution  and,  in  the 
plasma  cultures,  growth  ceases  after  a  few  transplants,  the  sum 
of  the  total  growth  being  less  than  the  original  mass — or  it 
represents  what  one  might  assume  to  be  the  original  mass 
minus  the  energy  of  transfer.  The  cells  that  tend  to  break 
down  in  the  fragment  and  lead  to  the  greater  growth  of  the 
connective  tissue  cells  are  not  the  connective-tissue  cells  but 
the  epithelium,  muscle  cells,  etc. 

Again  it  was  noticed  that  this  growth  takes  place  only  in  the 
presence  of  oxygen.  It  commences  after  a  given  latent  period 
in  the  case  of  connective  tissue,  subsequently  to  the  contraction 
of  the  clot.  The  cells  grow  actively  for  a  time,  gradually  to 
come  to  rest.  This  reaction  is  one  which  apparently  com¬ 
mences  subsequently  to  the  slow  diffusion  of  substances  between 
the  fragment  and  the  medium  and  proceeds  until  an  equili¬ 
brium  is  established.  In  other  words,  it  follows  the  curve  of 
reaction  of  a  heterogeneous  physico-chemical  system.  The 
cells  at  the  end  of  this  reaction  do  not  undergo,  at  least  for  a 
considerable  time,  any  further  change.  They  show  no  im¬ 
mediate  disintegration.  That  this  cessation  of  growth  is  not 
due  to  the  exhaustion  of  oxygen  or  food  materials  is  further 
shown  by  the  failure  of  any  change  in  the  cells  following  the 
introduction  of  fresh  air  into  the  culture  chamber,  and  by  the 
fact  that  activity  is  again  seen  when  the  cells  are  transplanted 
to  a  new  culture  medium.  On  the  other  hand,  that  it  is  due  to 
the  accumulation  of  waste  products  is  shown  by  the  fact  that 
the  cells  which  tend  to  survive  for  the  longer  periods  of  time 
are  invariably  those  cells  which  have  grown  out  into  the  clot 
and  have  become  completely  surrounded  by  the  contracted 
fibrin.  It  was  of  general  interest  in  making  these  observations 
to  note  that  this  equilibrium  which  had  been  established  in  the 
tissue  culture  did  not  alone  concern  the  cells  which  had 
migrated  out  and  grown  in  the  culture  medium,  but  likewise 
those  which  remained  within  the  fragment.  With  the  cessation 
of  growth  of  cells  in  the  outer  medium,  disintegration  with  the 
liberation  of  energy-producing  substances  in  the  fragment 
also  ceases.  This  is  especially  true  when  the  fragments  have 
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been  placed  in  thick  layers  of  plasma,  so  that  they  have  become 
likewise  completely  surrounded  by  contracted  clots.  Many  such 
cultures  were  kept  for  as  long  as  six  months  at  incubator 
temperature  and  in  an  ample  supply  of  oxygen  before  any  dis¬ 
integration  became  apparent.  Several  were  transplanted  at 
this  time  and  an  active  growth  of  cells  was  observed.  The 
growth  of  the  connective-tissue  cell  is  apparently  a  tissue  and 
Sot  a  cellular  reaction.  The  failure  of  the  connective-tissue 
cells  to  dissolve  the  fibrin  and  their  ability  to  transform  it  into 
fibrils,  leads  to  the  belief  that  these  fibrin  fibrils  form  the  super¬ 
structure  upon  which,  or  out  of  which,  the  connective-tissue 
fibrils  are  built.  We  observed  pink-staining  fibrils  only  in 
cultures  of  skin  of  foetal  chickens.  Whether  the  formation 
of  the  connective-tissue  fibril  is  a  body,  rather  than  a 
connective-tissue  cell  reaction,  is  a  question  for  solution. 

It  is  well  known  that  the  growth  of  cells  in  the  animal 
organism  is  not  determined  alone  by  food  and  oxygen  but  by 
other  unknown  conditions.  The  question  naturally  arises . 
Have  these  unknown  conditions  been  found  ?  Are  the  actual 
waste  products  of  metabolism  of  these  cells  substances  which 
are  insoluble  in  body  fluids;  and  is  the  cessation  of  growth  of  a 
part  the  result  of  the  accumulation  of  these  substances?  One 
may  asume  that  the  fibrin  fibrils  are  formed  by  the  action  of 
the  products  of  metabolism  of  connective-tissue  cells  on  the 
coagulable  exudate,  and  that  the  cessation  of  growth  in  the 
wound  is  due  to  the  accumulation  of  these  substances  in  and 
about  the  growing  cells.  From  these  observations,  one  might 
readily  define  stimulation  as  any  condition  which  would  lead 
to  the  reduction  of  concentration  in  these  substances.  The 
stimulating  action  of  fibrin  is  due  to  its  ability  to  absorb  these 
substances.  To  prove  this  more  completely  the  author  studied 
rhythmical  activity  in  heart  muscle  cells  as  well  as  the  growth 
of  these  and  of  connective-tissue  cells  in  plasma  cultures  so 
arranged  that  the  media  could  be  continuously  washed  with  a 
stream  of  serum.  The  rhythm  of  heart  muscle  fragment  in 
simple  hanging  drop  cultures  is  invariably  intermittent.  In 
the  body  it  is  a  form  of  activity  which  continues  throughout  the 
life  of  the  individual.  In  the  cultures,  where  the  medium  was 
continuously  washed  by  a  stream  of  serum,  the  rhythm  was  not 
only  greatly  prolonged  up  to  the  time  of  complete  exhaustion 
of  the  cells  but  it  continued  regular,  while  the  growth  of  the 
cells  was  not  changed  but  similar  to  that  seen  in  the  simple 
hanging-drop  cultures.  In  a  former  paper  before  this  society, 
the  author  presented  facts  to  show  that  the  contracting,  em¬ 
bryonic  heart-muscle  cell  has  an  organization  which  one  might 
readily  assume  capable  of  splitting  these  insoluble  waste 
products  into  simpler  substances  and  of  transforming  the 
energy  liberated  with  their  formation  into  work  of  contiaction. 

Certain  rapidly  growing  tissues,  such  as  embryonal  and 
rapidly  growing  tumors,  grow  readily  in  liquid  media.  This 
growth  takes  place  only  near  the  surface  of  the  liquid.  Cells 
suspended  in  liquid  invariably  round  off  and  show  no  activity. 
The  cells  do  not  grow  out  into  the  liquid.  It  is  of  interest  to 
note  that  adult  tissues  do  not,  however,  grow  readily  in  liquid 
media,  whereas,  on  the  other  hand,  they  grow  actively  in 
plasma. 


It  was  in  the  light  of  these  facts  and  the  more  careful  study 
of  the  properties  of  epithelia  as  well  as  leucocytic  and  lympho¬ 
cytic  cells  that  the  general  deductions  as  to  the  cause  of  the 
failure  of  scar  formation  in  superficial  inflammations  of  the 
epithelial  surfaces  were  derived.  Epithelial  cells  invariably 
bring  about  a  rapid  dissolution  of  the  fibrin  clots.  A  lien 
occurring  in  considerable  numbers  in  a  fragment  of  tissue, 
they  invariably  prevent  entirely  a  growth  of  the  connective- 
tissue  cells.  That  the  appeai'ance  of  organization  in  the  pneu¬ 
monic  lung  probably  indicates  a  complete  destruction  of  the 
epithelium  rather  than  the  lack  of  leucocytes  in  the  exudate 
was  further  suggested  by  the  fact  that  the  leucocytic  infiltra¬ 
tion  in  deep-seated  inflammations  is  frequently  as  great  as  in 
the  superficial  ones.  It  is  true  that  the  leucocytes  of  man  are 
richer  in  ferments  than  those  of  lower  animals ;  the  failure  to 
observe  any  extensive  liquefaction  about  the  leucocytes  of 
chickens  would  not  indicate  that  this  did  not  occur  in  human 
beings.  On  the  other  hand,  it  has  been  found  that  fragments 
of  human  connective  tissue  containing  leucocytes  grow  readily 
in  plasma  clots  when  they  are  removed  after  24  hours  from 
the  first  culture  to  a  drop  of  fresh  plasma.  This  is  not  true 
of  epithelium.  The  cells  continue  to  liquefy  the  plasma  even 
after  many  transplants,  or  until  they  are  dead. 

These  observations  are  reported  not  only  for  the  general  bear¬ 
ing  that  they  have  on  the  nature  of  stimulation  and  the 
significance  of  extracellular  substances  in  their  relation  to  life 
processes,  but  also  for  their  immediate  significance  for  the 
better  understanding  of  the  actual  conditions  which  regulate 
the  growth  of  body'cells.  If  these  experiments  are  substanti¬ 
ated,  showing,  as  it  is  believed  they  do,  that  growth  is  inhibited 
by  the  accumulation  of  insoluble  waste  products  and  permitted 
to  proceed  only  by  their  removal,  then  the  problem  of  the 
growth  of  the  cell  is  brought  into  the  domain  of  chemistry. 
Thus  problems,  such  as  those  that  confront  us  in  cancer,  are 
narrowed. 

TRANSFUSION  OF  BLOOD  BY  THE  CITRATE  METHOD. 

By  V.  P.  W.  Sydenstricker,  M.  D.,  V.  R.  Mason,  M.  D.,  and 
T.  M.  Rivers,  M.  D. 

(Abstract  of  article  in  Jour.  Am.  Med.  Ass.,  1917,  LXVIII,  June  9.) 

Transfusion  of  blood  has  been  made  simple  by  the  use  of 
anticoagulants,  the  citrate  of  soda  having  been  shown  to  be 
the  best  and  the  least  toxic.  Two  grams  of  sodium  citrate  given 
intravenously  often  cause  chilly  sensations  and  fever.  Howevei, 
in  transfusion  work  two  grams  are  practically  never  given  at 
one  time,  as  blood  can  be  kept  fluid  by  0.25  per  cent. 

Donors  should  he  carefully  selected  and  all  transmissible 
diseases  excluded.  A  Wassermann  test  should  be  done  on  the 
donor’s  serum,  if  time  permits.  If  cardiacs  are  used,  a  bacterial 
endocarditis  should  be  excluded  by  blood  culture  if  necessary. 
Malaria  should  be  guarded  against  by  the  history  and  an  ex¬ 
amination  of  the  blood. 

After  a  healthy  donor  has  been  secured,  agglutination  tests 
should  be  properly  carried  out.  This  is  done  by  mixing  a  drop 
each  of  the  donor’s  serum  and  of  the  recipient’s  corpuscles 
suspended  in  physiological  salt  solution,  and  vies  veisa,  ano. 
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.incubating  them  for  one  hour  at  37°  C.  Agglutination  may 
take  place  quickly,  but  some  severe  reactions  may  be  avoided 
if  all  tests  are  allowed  to  stand  a  full  hour. 

Human  bloods  fall  into  four  groups,  and  group  IV  cor¬ 
puscles  (Moss)  are  not  agglutinated  by  any  other  group’s 
serum.  Consequently  group  IV  blood  can  be  given  to  any¬ 
body  without  risk  of  a  severe  reaction.  Nevertheless,  it  is 
better  to  centrifuge  the  citrated  blood,  pipette  off  the  serum 
and  make  back  to  volume  with  physiological  salt  solution  before 
giving. 

The  technic  of  citrate  transfusion  is  very  simple.  The  pro¬ 
cedure  can  be  carried  out  anywhere  bv  one  person  if  necessary, 
and  the  blood  can  be  kept  on  ice  for  a  number  of  hours  without 
danger.  The  blood  is  drawn  from  the  donor’s  median  basilic 
vein  by  light  suction  into  a  graduated  bottle,  the  citrate  solu¬ 
tion  being  mixed  gradually  by  being  run  in  through  a  grad¬ 
uated  separating  funnel.  Ten  cubic  centimeters  of  2.5  per  cent 
sodium  citrate  solution  will  keep  90  c.  c.  of  drawn  blood  from 
coagulating.  After  the  blood  has  been  drawn,  it  is  transferred 
to  an  infusion  bottle  or  salvarsan  apparatus  and  run  into  the 
recipient’s  median  basilic  vein. 

Since  the  introduction  of  the  citrate  method  into  this  hos¬ 
pital,  34  patients  have  received  a  total  of  100  transfusions. 
The  procedure  has  been  carried  out  in  a  variety  of  conditions, 
as  pernicious  anaemia,  secondary  anaemia,  burns,  leukaemia, 
sepsis,  typhoid  fever  and  uramiia.  The  indications  and  results 
are  similar  to  those  that  have  been  reported  by  other  authors 
using  the  older  methods. 

Eeactions  after  transfusions  of  all  kinds  are  very  interest¬ 
ing.  Some  are  certainly  due  to  carelessly  performed  aggluti¬ 
nation  tests,  but  others  occur  when  the  bloods  match  perfectly 
by  the  routine  tests.  As  the  question  of  reactions  after 
repeated  transfusions  and  often  after  the  first  transfusion  of 
compatible  blood  is  very  interesting  and  little  understood,  the 
remainder  of  the  abstract  will  be  taken  directly  from  the 
original  paper : 

The  symptoms  following  transfusion  of  blood  are  in  order  of 
frequency  malaise,  slight  elevation  of  temperature,  chilly  sen¬ 
sations,  actual  rigor,  urticaria,  pruritus,  nausea,  vomiting, 
lumbar  pain,  dyspnoea,  cyanosis  and  hsemoglobinuria.  Any 
single  one  or  combination  of  these  symptoms  occurring  within 
three  hours  after  transfusion  has  been  considered  a  reaction. 
Such  symptoms  have  been  present  in  17  per  cent  of  the  cases 
reported.  Most  of  the  reactions  were  trivial,  none  was  fatal. 
In  every  case  the  bloods  were  compatible  by  the  routine  tests. 

The  cause  of  these  reactions  is  not  definitely  known. 
Typical  anaphylactic-like  reactions  of  mild  grade  are  not  un¬ 
common  and  are  quickly  relieved  by  a  hypodermatic  injection 
of  adrenalin.  Three  followed  the  transfusion  of  washed  cells. 
One  occurred  in  a  patient  with  typhoid  fever,  following  trans¬ 
fusion  from  a  convalescent  typhoid  patient.  Garbat  has 
observed  slight  chills  and  some  elevation  of  temperature  fol¬ 
lowing  the  intravenous  injections  of  2  grams  of  sodium  citrate. 
In  none  of  these  cases  has  more  than  1.75  grains  of  citrate  been 
used.  This  quantity  would  hardly  account  for  the  symptoms. 
The  reactions  seem  to  bear  no  relation  to  the  volume  of  the 
transfusion,  many  having  followed  small  ones. 


In  this  connection  two  cases  of  pernicious  anaemia  are  of 
some  interest.  Mrs.  J.  B.  received  9000  c.  c.  of  blood  by  the 
Lindeman  method  between  December  10,  1915,  and  February 
14,  1916,  without  any  severe  reactions.  During  this  admission 
her  spleen  was  removed.  She  was  readmitted  in  August,  1916, 
with  extreme  anaemia.  Citrate  transfusions  from  her  husband 
and  brother  (each  had  been  the  donor  several  times  previously) 
were  followed  by  severe,  almost  fatal,  reactions  with  haemo- 
globinuria.  A  Lindeman  transfusion,  from  a  new  donor,  was 
followed  by  chill,  high  fever,  coma  and  death.  There  were 
marked  haemoglobinuria  and  hasmoglobinemia.  The  case  of 
H.  A.  P.  is  similar  in  many  respects.  Splenectoipy  and 
repeated  transfusions  had  been  performed  during  previous 
admissions.  Following  a.  citrate  transfusion  from  a  previous 
donor  he  had  a  severe  reaction,  chill,  stupor  and  hemoglo¬ 
binuria.  A  new  donor  was  secured,  but  a  similar  reaction 
followed.  No  more  transfusions  were  attempted. 

These  two  cases  have  suggested  the  possibility  of  the  forma¬ 
tion,  after  repeated  transfusions,  of  antibodies  to  homologous 
blood  which  are  not  demonstrable  in  vitro.  In  both  after  the 
occurrence  of  severe  reactions,  tests  were  done  with  particular 
care.  Gross  and  microscopic  preparations  were  made  with 
varying  dilutions  of  the  donors  and  recipient’s  sera.  These 
were  incubated  one  hour  at  37°  C.,  then  put  on  ice  for  24  hours 
and  again  incubated.  There  was  no  agglutination  or  hemo¬ 
lysis.  Similar  tests  Avere  done  in  the  choosing  of  subsequent- 
donors  with  negative  results,  yet  transfusion  from  these  donors 
gave  most  severe  reactions.  Without  attempting  to  explain 
these,  it  would  seem  that  transfusion  is  a  self-limited  method 
of  treatment  in  pernicious  ana?mia,  since  after  a  certain  num¬ 
ber  of  transfusions  homologous  blood  ma}r  cause  reactions  of 
increasing  severity.  We  have  been  unable  to  produce  any 
similar  result  experimentally  in  normal  animals. 

SURFACE  STERILIZATION  OF  TISSUE  FOR  BACTERIAL 

STUDIES. 

By  D.  M.  Davis,  M.  D.,  and  Robert  Rosen. 

( From  the  James  Buchanan  Brady  Urological  Institute,  Johns 
Hopkins  Hospital,  Baltimore,  Md>.) 

(Abstract.  To  appear  in  full  in  the  Journal  of  Infectious  Diseases 

shortly.) 

In  a  series  of  experiments  for  the  purpose  of  studying  the 
bacterial  content  of  the  prostate,  certain  difficulties  were  en¬ 
countered  with  the  methods  commonly  described  for  making 
cultures  from  tissues.  It  was  found  that  by  using  the  method 
recommended  by  Ilosenow  certain  discrepancies  occurred  in 
the  results  which  suggested  that  they  may  have  been  due  to 
contamination  introduced  at  some  point  between  the  time  the 
tissue  was  exposed  by  the  surgical  scalpel  and  the  final  closure 
of  the  culture  tube.  In  order  to  decide  this  question  decisively 
it  was  determined  to  put  a  close  check  on  each  step  in  this 
process. 

Grinding  up  glandular  tissues  in  a  sterile  mortar,  flaming 
the  tissues,  dipping  them  in  boiling  saline,  water  or  hot  oil, 
were  methods  used  by  previous  investigators.  The  time  ele¬ 
ment  varies  with  the  size  of  the  tissues  used.  Owing  to  the 
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fact  that  the  air-chamber  recommended  by  Rosenow,  as  found 
on  the  market,  is  not  air-tight,  that  it  is  very  unstable,  that 
only  one  hand  can  be  introduced  and  that  the  large  cotton  plug 
used  is  difficult  to  manage,  it  was  decided  to  design  a  new 
chamber  to  eliminate  these  difficulties.  The  chamber,  as 
finally  constructed,  is  made  of  heavy  tin  with  large  panes  of 
plate  glass  at  both  the  top  and  front,  a  handhold  at  each  end, 
to  which  canvas  gloves  are  attached,  so  that  both  hands  can 
work  on  the  inside  of  the  box,  and  an  opening  on  the  metal 
side  for  introducing  the  necessary  materials  and  tissue.  The 
flange  of  this  opening  is  one-fourth  inch  smaller  than  the  cap, 
so  that  the  edge  of  the  cap  never  comes  in  contact  with  the 
flange.  This  eliminates  the  cotton  plug. 

The  apparatus  was  tested  out  for  its  sterility  by  placing  in 
it  tissue  which  had  been  autoclaved,  its  surface  later  inocu¬ 
lated  with  Staphylococcus  aureus  and  again  sterilized  by  the 
methods  to  be  described.  The  hands  were  rendered  relatively 
sterile  and  non-bactericidal,  inoculated  with  B.  violaceus, 
inserted  into  the  canvas  gloves  attached  to  the  chamber  and  the 
tissue  was  cut  up  and  ground  for  30  minutes,  poured  into  a  test 
tube  and  removed  from  the  chamber,  and  plated,  1  c.  c.  per 
plate  being  used.  In  this  process  the  sterile  broth  and  the 
tissue  were  the  only  articles  introduced  into  the  chamber  after 
the  chamber  had  been  sterilized.  In  12  such  experiments  the 
plates  remained  sterile. 

Having  eliminated  the  dangers  of  contamination  from  the 
chamber  the  methods  of  surface  sterilization  of  tissues  to  be 
used  in  bacterial  study  had  to  be  checked  up.  For  this  auto¬ 
claved  tissue  was  inoculated  superficially  or  deeply  with 
Staphylococcus  aureus. 

Outline  of  Method. 

1.  Mortars  or  evaporating  dishes  and  pestles,  scissors  and 
tissue  forceps  are  placed  in  a  wire  basket  and  sterilized  in  the 
hot-air  oven  for  one  hour  at  190°  C.,  the  mortars  or  dishes 
being  upside  down. 

2.  Autoclaved  kidney  or  liver  is  placed  in  a  sterile  glass  jar 
containing  tissue  forceps  and  scissors,  and  cut  into  pieces  about 
1.5  x  2  x  1.5  cm.  in  size. 

3.  A  piece  of  tissue  is  immersed  in  an  emulsion  of  a  24-hour 
broth  culture  of  the  organism  for  an  instant. 

4.  The  tissue  is  placed  in  hot  liquid  paraffin,  boiling  saline 
or  passed  through  a  bunsen  flame  for  the  desired  length  of 
time. 

5.  It  is  removed  to  a  sterile  mortar,  in  which  are  10  c.  c.  of 
sterile  bouillon,  and  ground  with  the  sterile  pestle. 

6.  One  cubic  centimeter  of  this  tissue  emulsion  is  removed 
and  plated.  The  procedure  is  repeated,  the  time  of  heating 
and  media  being  changed  as  desired. 

7.  As  a  check  on  the  tissue  used,  a  piece  which  has  not  been 
inoculated  is  emulsified  and  1  c.  c.  of  this  emulsion  is  plated. 

8.  As  a  check  on  the  organism  and  to  have  a  culture  where 
no  sterilizing  methods  have  been  used  with  which  to  compare 
the  growth  from  the  heated  tissue,  a  piece  of  tissue  is  dipped 
in  a  bacterial  emulsion  and  run  through  just  as  is  done  to  the 
pieces  which  have  been  heated. 


9.  For  deep  tissue  inoculation  a  hypodermic  syringe  is  used, 
the  bacterial  emulsion  being  forced  into  the  interior  of  the 
tissue  and  the  whole  then  dipped  in  the  same  emulsion.  The 
procedure  from  this  point  is  the  same  as  above.  In  this  way 
the  amount  of  heat  necessary  to  destroy  the  surface  bacteria 
without  interfering  with  the  organisms  that  are  on  the  interior 
could  be  determined.* 

Discussion. 

1.  The  time  required  for  surface  sterilization  by  the  boiling 
salt  solution  was  found  to  be  25  seconds,  which  is  sufficient  to 
sterilize  the  tissue  throughout,  giving  no  margin  of  safety. 

2.  The  same  was  true  for  the  sterilization  by  the  bunsen 
flame  method,  the  required  25  seconds  being  sufficient  to  char 
the  tissue.’ 

3.  For  liquid  paraffin,  at  180°  C.,  the  thermal  death  point 
was  below  10  seconds  for  surface  sterilization.  This  is  not 
sufficient  to  destroy  bacteria  on  the  interior  which  requires  20 
seconds.  Ten  seconds  seemed  to  be  sufficient  for  surface 
sterilization,  leaving  a  wide  margin  of  safety.  In  the  case  of  a 
thermosensitive  organism  the  time  and  temperature  factors 
might  have  to  be  varied. 

Summary. 

1.  With  the  air  chamber  and  technique  described  in  this 
paper,  danger  of  contamination  from  the  outside  during  the 
making  of  cultures  from  tissues  is  reduced  to  the  minimum. 

2.  It  is  apparent  that  the  boiling  water  method  as  formerly 
used  is  inadequate  for  surface  sterilization,  and  that  the  time 
required  to  sterilize  the  surface  with  certainty  approaches  that 
sufficient  to  sterilize  the  gland  completely. 

3.  The  same  objections  apply  to  the  bunsen  flame ;  the  flame 
either  does  not  roach  every  part  of  the  tissue  or  the  charred 
tissue  acts  as  a  non-conductor  of  heat. 

4.  The  hot  oil  method  of  sterizilation  answers  the  purpose 
better  than  the  preceding  two  methods,  inasmuch  as  at  a  tem¬ 
perature  of  180°  C.,  surface  bacteria  will  be  destroyed  in  10 
seconds  without  any  apparent  interference  with  the  organ¬ 
isms  in  the  interior  of  the  tissue,  which  are  not  killed  unless  it 
is  heated  for  20  seconds. 

5.  In  view  of  the  stress  laid  on  the  bacteriology  of  glandular 
tissues  in  relation  to  the  etiology  of  disease,  it  becomes  appar¬ 
ent  at  once  that  surface  sterilization  is  of  the  utmost  im¬ 
portance.  Having  obtained  a  satisfactory  method  of  surface 
sterilization,  more  confidence  can  be  placed  in  the  results 
obtained  in  future  studies. 


*  It  is  understood  that  this  is  an  exaggeration  of  the  infection 
usually  present  on  tissues  to  be  cultured,  but  that  such  infection  is 
not  negligible  is  shown  by  a  recent  culture  of.  10  c.  c.  of  broth  into 
which  a  piece  of  prostate,  dropped  by  the  operator  into  a  sterile 
glass  jar,  had  been  placed  for  a  moment.  A  plate  made  with  1  c.  c. 
contained  250  colonies.  In  another  case,  1  c.  c.  of  broth  in  which 
the  prostate  had  been  immersed  produced  250  colonies,  whereas 
after  immediate  surface  sterilization  for  eight  seconds  in  liquid 
paraffin  at  180°  C.,  emulsifying  the  tissue  in  which  a  pus  cavity 
was  found  and  plating  1  c.  c.  of  this  emulsion,  the  colonies  were 
innumerable. 
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NOTES  ON 

The  Kinetic  Drive.  By  George  W.  Crile.  M.  D.  Wesley  M.  Car¬ 
penter  Lecture,  1915.  Illustrated.  8  vo.  71  pages.  Cloth, 
$2.00.  ( Philadelphia  and  London:  W.  B.  Saunders  Company, 
1916.) 

Man — An  Adaptive  Mechanism.  By  George  W.  Crile,  M.  D.  8  vo. 
387  pages.  Cloth,  $2.50.  {New  York:  The  Macmillan  Com¬ 
pany,  1916.) 

The  second  of  these  books  gives  a  fuller  presentation  of  essen¬ 
tially  the  same  topic  of  which  the  first  book  treats  in  a  more 
summary  and  more  pointed  manner.  The  documentary  material 
is  to  appear  in  a  full  account  of  the  researches  from  which  the 
illustrative  material  has  been  drawn.  Strictly  speaking,  both 
works  represent  the  formulation  of  the  personal  philosophy  of 
one  of  our  foremost  surgeons.  It  is  an  emphatic  appreciation  of 
the  functional-mechanistic  view  of  man  in  action,  a  view  of  life 
as  a  drive,  a  struggle,  a  battle,  with  an  interest  in  the  role  of 
physics  and  chemistry  as  keen  and  unrelenting  as  the  interest  in 
heredity  and  selection  shown  in  Darwin  and  his  followers.  We 
might  speak  of  a  revival  of  Darwinian  philosophy  with  emphasis 
on  the  conquests  of  modern  physiology.  In  all  the  facts  of 
anatomy  and  physiology —  “  in  the  complete  life  cycle  of  the 
individual  from  conception  to  death  we  see  clearly  here  and  dimly 
there  the  mechanisms  by  means  of  which  a  sensitive  being 
immersed  in  a  hostile  environment  effects  survival — we  see  man— 
an  adaptive  mechanism.”  War  and  struggle  seem  to  dominate. 
“  In  understanding  the  physical  basis  of  the  action  of  faith  and 
hope,  as  opposed  to  fear,  despair,  anger  and  grief,  we  have  at  our 
command  a  concrete  force  which  can  be  efficiently  used  to  pro¬ 
tect  the  individual.  As  the  knowledge  of  disgrace  and  punish¬ 
ment  prevents  dishonesty;  as  the  knowledge  of  contagion  prevents 
exposure  to  contagion,  so  the  mere  knowledge — the  conviction — 
that  excessive  anger,  work,  jealousy,  envy,  worry  or  grief  cause 
physical  damage  as  serious  as  that  produced  by  infections  or 
crushing  blows  will  constitute  a  powerful  protection  to  man.  The 
knowledge  that  these  activations  not  only  decrease  the  power  of 
the  individual  to  do  his  work,  but  ultimately  cause  numerous 
diseases  as  well,  will  result  automatically  in  arousing  the  instinct 
of  self-preservation,  which  will  surround  the  individual  with  a 
protecting  circle,  through  which  anger,  jealousy,  grief,  and  worry 
cannot  penetrate,  just  as  the  zone  of  local  anesthesia  in  the  anoci- 
ated  surgical  operation  is  an  impenetrable  barrier  between  the 
brain  and  the  knife,  making  the  surgical  operation  shockless.” 

The  striking  feature  of  this  intensely  dynamic  conception  is 
Crile’s  willingness  to  give  prominent  attention  to  the  emotions. 
The  author’s  interest  in  surgical  shock  and  the  obviously  intense 
interest  in  Darwinian  philosophy  and,  we  may  infer,  a  keen  feeling 
against  non-biological  conceptions,  have  led  him  to  the  formula¬ 
tion  of  a  Kinetic  System,  with  the  brain  as  the  initiator  and 
driver,  the  adrenals  as  the  “  oxidizers,  making  possible  the  trans¬ 
formation  of  energy  and  the  neutralization  of  the  resulting  acid 
products,”  the  liver  as  fabricator  and  storehouse  of  fuel,  the 
muscles  the  transformers  of  energy  into  heat  or  motion,  the  thyroid 
the  organ  of  speed  control  through  facilitation  of  the  passage  of 
ions.  With  this  goes  the  interest  in  a  uniform  explanation  of 
“  acute  activation  of  the  organism  by  infection,  by  foreign  pro¬ 
teins,  by  exertion,  by  emotion,  and  by  physical  injury.”  “  As  our 
evidence  has  accumulated,  we  have  come  to  see  that  more  of  the 
chronic  diseases  result  from  the  excessive  work  thrown  upon  cer¬ 
tain  organs  for  the  elimination  of  the  superabundant  acid  products 
of  'energy  transformation  than  result  primarily  from  the  energy 
transformation  itself”  (p.  10).  “The  kinetic  drive  harmonizes 
many  facts  in  the  great  clinic  of  life  as  well  as  in  the  restricted 
clinics  of  medicine;  it  emphasizes  the  value  of  a  mechanistic  view 
of  life  in  the  study  of  both  normal  and  pathologic  processes;  and 


NEW  BOOKS. 

it  suggests  a  philosophy  of  life  by  means  of  which  self-preserva¬ 
tion  may  be  secured  through  kinetic  control.”  This  control  can  be 
attained  by  guarding  against  overstimulating  factors,  by  the  sub¬ 
stitution  of  hope  for  fear,  by  narcotics,  and  possibly  even  by  the 
reducing  in  size  of  the  activating  organs,  the  adrenals  and  thyroid 
— by  a  “  dekinetizing  ”  operation. 

There  is  hardly  a  doubt  that  a  strongly  individual  positive 
revulsion  against  anti-mechanistic  and  non-dynamic  views  of  life 
and  attitudes  in  medicine  finds  its  expression  in  these  books.  They 
deal  with  the  push  and  drive  of  life  and  urge  upon  the  physician 
to  heed  the  importance  of  emotion  as  well  as  of  other  factors  in 
iife,  and  to  make  the  assimilation  acceptable,  the  mechanistic 
presentation  of  the  many  factors  to  be  considered  is  sought  as  the 
general  solution. 

The  work  is  very  personal.  There  is  little  effort  to  assimilate 
the  material  and  discussions  of  other  investigators  and  thinkers 
or  to  point  out  the  author’s  relation  to  other  viewpoints.  The 
foundation  for  the  claims  are  largely  furnished  by  the  physiological 
and  histological  researches  of  Crile’s  clinic  and  laboratory.  The 
one  difficulty  for  other  workers  in  dealing  with  Crile’s  facts  lies 
in  Crile’s  tendency  to  argue  from  extreme  results  and  observations 
which  might  be  open  to  more  than  one  interpretation  and  would 
j  not  necessarily  form  a  sound  foundation  for  the  rank  and  file  of 
experience.  The  histological  pictures  of  the  cerebellum  in  my  own 
series  of  unselected  but  well  controlled  observation  tend  to  con¬ 
vince  me  that  they  do  not  form  as  striking  an  index  of  the  status 
of  the  -whole  organism  as  Crile’s  account  might  suggest.  The 
extension  of  the  study  to  less  extreme  degrees  of  change  will  make 
it  clear  that  other  functional  methods  cannot  be  dispensed  with. 
And  with  this  broadening  out,  it  may  well  be  that  there  will  be 
space  for  less  extreme  mechanistic  conceptions  for  a  physician’s 
philosophy. 

The  great  value  of  the  two  books  lies  in  the  vigorous  effort  at 
functional  formulation  of  human  problems.  They  present  a  force¬ 
ful  plea  for  a  reanimation  of  medical  science.  Science  has  to  sum 
up  its  facts  and  outlooks  occasionally.  Even  if  Crile’s  claims  in 
detail  should  not  stand  and  the  extreme  cautions  of  “  anociated 
surgical  operation  ”  might  not  be  so  strictly  called  for,  Crile  has 
succeeded  in  reintroducing  some  consideration  for  emotions,  and 
he  is  paving  the  way  for  a  wider  interest  in  Cannon’s  work  and 
other  modern  contributions.  That  one  has  a  feeling  of  too  much 
being  promised  in  a  simple  scheme,  and  that  through  such  simple 
solutions  the  patience  with  the  really  needed  more  complicated 
types  of  work  and  conceptions  might  suffer,  need  not  detract  from 
Crile’s  service  to  medical  thoughtfulness.  Some  workers  are 
driven  by  enthusiasm,  others  more  by  a  stubborn  critical  deter¬ 
mination.  The  mutual  and  frank  discussion  of  the  two  types  will 
bring  us  further  than  extreme  perfectionism  and  conservatism. 

Surgery  in  War.  By  Alfred  J.  Hltll,  F.  R.  C.  S.,  Major,  Royal 
Army  Medical  Corps:  with  a  Preface  by  Sir  Alfred  Keogh, 
K.  C.  B.,  M.  D.,  Director-General  Army  Medical  Service.  Cloth, 
$4.00.  Pp.  390,  with  81  illustrations.  {Philadelphia :  P.  Blakis- 
ton’s  Son  c£-  Co.,  1916.) 

The  present  war  has  given  surgeons  and  sanitarians  wonderful 
opportunities  for  observation.  This  little  book  is  a  compilation 
by  Major  Hull  of  several  articles  on  various  phases  of  war  surgery. 
The  authors  are  all  members  of  the  British  Medical  Corps  and  men 
of  renown.  The  arrangement  is  logical  and  the  discussions  are, 
on  the  whole,  clear  and  complete.  There  is,  however,  some  ten¬ 
dency  to  repetition,  particularly  in  the  matter  of  the  new  irriga¬ 
tion  treatment  of  wounds. 

The  book  would  be  of  much  more  scientific  value  if  it  contained 
statistics.  The  author  apologizes  for  this  defect  and  lays  the  blame 
on  the  censor.  H.  R.  S. 
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The  Medical  Clinics  of  Chicago.  Vol.  II,  No.  2,  September,  1916. 
8°.  417  pages.  W.  B.  Saunders  Company,  Philadelphia  and 

London. 

Studies  in  Blood  Pressure,  Physiological  and  Clinical.  By  George 
Oliver,  M.  D.,  Lond.,  F.  R.  C.  P.  Edited  hy  W.  D.  Halliburton, 
M.  D„  F.  R.  S.  Third  edition.  1916.  8°.  240  pages.  Paul  B. 
Hoeher,  New  York. 

Practical  Bacteriology,  Blood  Work  and  Animal  Parasitology, 
Including  Bacteriological  Keys,  Zoological  Tables  and  Explana¬ 
tory  Clinical  Notes.  By  E.  R.  Stitt,  A.  B.,  Ph.  G.,  M.  D.  Fourth 
edition,  revised  and  enlarged.  1916.  12°.  497  pages.  P. 

Blakiston’s  Son  &  Co.,  Philadelphia. 

Burdett's  Hospitals  and  Charities,  1916.  Being  the  Year  Book  of 
Philanthrophy  and  the  Hospital  Annual.  By  Sir  Henry  Bur- 
dett,  K.  C.  B.,  K.  C.  V.  0.  Twenty-seventh  year.  1916.  12°. 

1070  pages.  The  Scientific  Press,  Limited,  London. 

American  Proctologic  Society.  Transactions  of  the  Eighteenth  An¬ 
nual  Meeting.  1916.  8°.  144  pages.  Printed  by  The  Proctolo¬ 
gist,  St.  Louis,  Mo. 

Applied  Immunology.  The  Practical  Application  of  Sera  and 
Bacterins  Prophylactically,  Diagnostically  and  Therapeu¬ 
tically;  with  an  Appendix  on  Serum  Treatment  of  Hemorrhage, 
Organotherapy  and  Chemotherapy.  By  B.  A.  Thomas,  A.  M., 
M.  D.,  and  R.  H.  Ivy,  M.  D.,  D.  D.  S.  Five  colored  inserts  and 
68  illustrations  in  the  text.  Second  edition  revised.  1916. 
8°.  364  pages.  J.  B.  Lippincott  Company,  Philadelphia  and 

London. 

Pharmacology  and  Therapeutics.  For  Students  and  Practitioners 
of  Medicine.  By  Horatio  C.  Wood,  Jr.,  M.  D.  Second  edition. 
1916.  8°.  455  pages.  J.  B.  Lippincott  Company,  Philadelphia 
and  London. 

A  Text-Book  of  Practical  Therapeutics,  with  Especial  Reference  to 
the  Application  of  Remedial  Measures  to  Disease  and  their 
Employment  upon  a  Rational  Basis.  By  Hobart  Amory  Hare, 
M.  D.,  B.  Sc.  Sixteenth  edition,  enlarged,  thoroughly  revised, 
and  largely  rewritten.  Illustrated  with  149  engravings  and 
seven  plates.  1916.  8°.  1009  pages.  Lea  &  Febiger,  Phila¬ 

delphia  and  New  York. 
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AN  APPEAL  TO  THE  MEDICAL  PROFESSION  OF  THE 


UNITED 


The  Surgeon  General’s  Office  has  appealed  to  the  medical 
press  of  this  country  for  aid  in  securing  the  quota  of  physicians 
necessary  for  the  care  of  the  great  army  now  in  course  of 
organization. 

The  Medical  Departments  of  the  Government  are  responsible 
for  the  examination  of  the  recruits,  the  hygiene  of  camps  and 
the  care  of  the  sick  and  wounded.  The  Surgeons  Genera! 
have  not  as  yet  been  given  full  authority  and  the  means  to  mee1' 
this  responsibility. 

The  President  and  Congress  can  give  the  Surgeons  General 
full  authority  and  ample  means,  but  except  by  the  draft  neither 
the  President  nor  Congress  is  able  to  give  them  a  sufficient 
number  of  men  from  the  medical  profession,  as  it  is  a  volun¬ 
teer  service.  Consequently,  if  the  Medical  Departments  are 
furnished  with  the  authority  and  the  means,  they  will  still  be 
unable  to  do,  their  work  unless  the  medical  profession  of  the 
country,  and  particularly  the  younger  men,  respond  more 
freely  than  they  have  done  up  to  this  time. 

In  the  army  hospitals  and  first  aid  work  abroad,  in  the  vast 
concentration  camps  so  soon  to  be  organized  in  this  country, 
and  in  every  branch  of  the  naval  service  there  iff  an  urgent 
demand  for  each  physician  who  can  and  will  offer  his  services. 
In  the  work  our  country  has  pledged  itself  to  do,  the  need  for 
doctors  is  imperative.  Estimates  give  the  figure  of  20,000 


STATES. 

physicians  as  the  minimum  number  necessary  for  this  work. 
Only  about  6000  are  at  present  enrolled.  These  figures  speak 
for  themselves. 

Commissions  in  the  Medical  Reserve  Corps  are  accorded  on 
the  basis  of  First  Lieutenant,  Captain  and  Major,  with  respec¬ 
tive  salaries  of  $2000,  $2400  and  $3000  a  year.  Applicants 
may  apply  directly  to  the  various  examining  boards  through¬ 
out  the  different  states  and  complete  all  preliminary  arrange¬ 
ments  without  reference  to  the  Surgeon  General’s  Office.  The 
completed  papers  should  be  forwarded  directly  to  the  Surgeon 
General  by  the  president  of  the  examining  board.  A  complete 
set  of  papers  must  contain  the  physical  examination,  report  of 
the  examiner  as  to  mental,  moral  and  physical  qualifications,  a 
personal  history  form  filled  out  by  the  applicant  and  sworn  to 
before  a  notary,  and  a  certificate  of  state  registration  (except 
whei’e  this  year’s  graduates  have  not  had  time  to  take  their 
State  Board  examination).  Two  letters  should  also  be  sent 
certifying  as  to  citizenship  and  moral  qualifications,  and  if  of 
alien  birth,  a  certificate  of  naturalization. 

Further  information  may  be  obtained  from  the  State  and 
County  Committees  of  National  Defense,  or  directly  from 
Surgeon  General  W.  C.  Gorgas,  of  the  Army,  or  Surgeon 
General  W.  C.  Braisted,  of  the  Navy,  Washington,  D.  C. 
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EMBRYOMAS  IN  PLANTS. 

(PRODUCED  BY  BACTERIAL  INOCULATIONS.) 

By  Erwin  F.  Smith. 

(From  the  Laboratory  of  Plant  Pathology,  Bureau  of  Plant  Industry,  U.  S.  Department  of  Agriculture,  Washington,  D.  G.) 


In  April,  1916,  I  announced  the  discovery  of  a  new  type  of 
crown  gall,  i.  e.,  one  containing  numerous  leafy  shoots,  and 
showed  that  I  could  produce  it  at  will  by  making  my  bacterial 
inoculations  in  leaf  axils  where  there  is  a  dormant  bud ;  that 
exceptionally  in  tobacco  I  had  produced  it  on  the  blade  of  the 
leaf  where  there  were  no  buds,  also  once  in  an  internode;  that 
frequently  the  secondary  tumors  were  of  the  same  type  as  the 
primary  tumor,  i.  e.,  full  of  perishable  leafy  shoots;  and, 
finally,  that  I  regarded  it  as  a  true  embryoma  comparable  to 
those  occurring  in  animals.1  Since  then  I  ha’Te  been  experi¬ 
menting  continuously  and  now  wish  to  offer  further  data  on 
the  production  of  these  anomalous  crown  galls  which,  follow¬ 
ing  Adami’s  terminology  of  tumors  (Principles  of  Pathology) , 
I  consider  to  be  atypical  teratoid  tumors.2  With  one  exception 
(Fig.  63),  all  the  photographs  and  photomicrographs  I  shall 
use  for  illustration  are  of  tumors  which  are  the  result  of  pure- 
culture  bacterial  inoculations,  although  1  have  since  dis¬ 
covered  that  leafy  crown  galls  occur  in  nature  on  various 
plants,  e.  g.,  on  the  rose  and  on  the  carnation. 

Atypical  (that  is,  embryonal)  teratoid  tumors  have  now 
been  produced  by  the  writer  in  plants  of  the  following  genera : 
Pelargonium,  Nicotiana  ( 2  sp.),  Lycopersicum,  Citrus,  Rici- 


1  The  Journal  of  Cancer  Research,  April,  1916. 

-  This  paper  is  an  expansion  of  the  latter  part  of  an  address 
given  by  permission  of  the  Secretary  of  Agriculture  before  The 
Johns  Hopkins  Medical  Society,  December  18,  1916,  entitled:  “Is 
there  any  real  relation  between  crown  gall  of  plants  and  cancer?  ” 


nus,  Jmpatiens,  Hibiscus,  Allemanda,  Mangifera,  Opuntia, 
Fuchsia,  Tropasolum,  Coleus,  Beta,  Rosa,  and  Brassica  (both 
cabbage  and  cauliflower),  using  pure  cultures  of  the  hop  strain 
of  the  crown-gall  organism  ( Bacterium,  tumefaciens) ,  intro¬ 
duced  by  needle-pricks.  These  genera  belong  to  15  different 
families  of  plants.  The  writer  has  also  produced  them  on  the 
carnation  (Dianthus)  with  a  strain  of  the  crown-gall  organ¬ 
ism  cultivated  from  a  leafy  tumor  on  Dianthus  caryopkyllus, 
and  on  a  third  species  of  tobacco  ( Nicotiana  langsdorfii )  with 
a  strain  of  the  crown-gall  organism  (Resistant  Daisy)  culti¬ 
vated  from  a  tumor  on  the  Paris  daisy  ( Chrysanthemum 
frutescens).  From  tills  it  is  reasonable  to  suppose  that 
embryonal  teratoid  tumors  can  be  produced  in  a  great  variety 
of  plants  and  as  readily  as  the  ordinary  crown  galls.  All  that 
is  necessary  is  to  introduce  the  crown-gall  bacteria  into  the 
growing  tissues  of  susceptible  species  in  the  vicinity  of  toti¬ 
potent  cells.  These  totipotent  cells  may  be  either  dormant 
axillary  buds  or  meristematic  cells  remote  from  leaf  axils  and 
buds,  or  bud  anlage.  These  cells  have  the  potentiality  of  germ 
cells  whatever  their  origin,  i.  e.,  somatic  or  germinal.  It  was 
to  the  production  of  embryomas  on  leaves  and  on  stem  inter- 
nodes  from  ordinary  meristem  cells,  presumably  somatic  cells, 
that  a  part  of  my  energies  were  directed  during  the  summer 
of  1916. 

This  paper  treats  principally  of  crown-gall  teratoids  pro¬ 
duced  on  Nicotiana  and  Pelargonium,  but  photographs  of  a 
few  other  plants  are  introduced  for  specific  purposes,  e.  g.,  of 
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the  common  garden  balsam  and  of  Tropasolum  to  show  at  the 
top  of  the  plant  tumors  covered  with  roots,  of  Ricinus  and 
daisy  to  show  tumor  strands,  of  rose  to  show  return  of  tumors 
after  destruction,  of  okra  to  show  encysted  tumors  becoming 
malignant,  and  of  sunflower  to  show  invasion  of  normal  tissue 
by  the  stroma  and  otlior  elements  of  the  tumor.  It  deals 
chiefly  with  the  result  of  efforts:  (1)  To  produce  these 
peculiar  hyperplasias  in  the  middle  of  internodes  remote  from 
axillary  buds  and  where  no  shoots  ordinarily  develop;3  (2)  to 
determine  under  what  conditions  the  tumors  can  be  made  to 
grow  as  ordinary  sarcomata  destitute  of  teratoid  elements,  or 
can  be  made  to  produce  (a)  roots,  (b)  leafy  shoots,  (c)  floral 
abortions,  or  (d)  a  mixture  of  all  of  these  teratoid  elements; 
(3)  to  determine  what  particular  tissues  of  the  young  inter¬ 
node  (cortex,  cambium,  pith,  etc.)  may  give  rise  to  the  tera¬ 
toids,  and  what  can  produce  only  sarcomata  ;  (4)  to  record  the 
inception  and  progress  of  these  tumors  by  means  of  good  photo¬ 
graphs,  so  as  to  bring  before  the  reader  clearly  their  astonish¬ 
ing  proliferation  and  equally  rapid  decay  ;  (5)  to  demonstrate 
by  photomicrographs  made  from  stained  serial  sections  the 
embryonic  and  fragmentary  nature  of  the  teratoid  elements 
occurring  in  the  depths  of  these  tumors;  and  (6)  the  exist¬ 
ence  of  jumbled  sarcomatous  elements  in  their  vicinity. 

Incidentally  some  interesting  records  have  been  obtained 
on  fasciation  and  various  related  abnormalities  (flattening 
and  fusion  of  organs  or  imperfect  development  of  parts),  on 
variability  in  rate  of  tumor  growth,  on  secondary  infections, 
and  on  failure  of  tumors  once  started  to  continue  to  grow.  The 
last  experiment  on  tobacco  (September  7,  1916)  also  shows 
the  germicidal  effect  of  collodion  used  to  cover  the  wounded 
surface  immediately  after  the  bacterial  inoculation.  Th(5 
photographs  speak  for  themselves  and  only  a  modicum  of  text 
is  necessary. 

Experiments  on  Tobacco. 

A.  IN  THE  HOTHOUSE. 

The  plants  used  for  these  experiments  exclusive  of  some 
broad-leaved,  tall,  ornamental,  white-flowered  tobaccoes 
( Nicotiana  sylvestris),  which  also  yielded  teratoids  but  which 
will  not  be  referred  to  again  here,  were  hybrid  (Connecticut- 
grown  Havana  seed)  hothouse  specimens  of  the  Sumatran 
wrapper  leaf  type  of  Nicotiana  tabacum.  Some  were  grown 
in  large  pots ;  others  had  rooted  through  the  bottom  of  smaller 
pots  into  a  central  bed.  All  of  the  inoculations  here  described, 
except  those  on  the  plant  first  figured  (Fig.  1),  which  were  in 
part  at  least  into  the  leaf  axils,  were  made  on  the  main  axis  of 
the  plant  in  the  middle  of  internodes,  i.  e.,  remote  from  buds. 
For  the  non-botanical  reader  it  may  be  said  that  the  stem  or 
main  axis  consists  of  nodes  and  internodes.  The  leaves  arise 
at  the  nodes,  wherein  there  is  a  great  interweaving  and  anasto¬ 
mosing  of  vessels,  and  in  each  leaf  axil  there  is  a  dormant  bud 
capable  of  growing  into  a  shoot  if  conditions  are  favorable. 


3  See  the  Journal  of  Cancer  Research,  Vol.  I,  April,  1916,  Plate 
XIX,  Fig.  71,  and  context,  where  the  first  internodal  tumor  of 
this  type  is  figured  and  described. 


These  buds  presumably  furnish  the  teratoid  elements  of 
axillary  tumors  such  as  those  already  described  ( l .  c.,  Figs.  66 
and  76)  and  those  shown  in  Fig.  1  of  this  paper.  In  the  inter¬ 
nodes,  on  the  contrary,  the  vessels  run  parallel  to  each  other 
and  to  the  longer  axis  of  the  stem  in  sheathing  organs  known 
as  the  wood  cylinder  (xylem)  and  as  the  inner  bark  cylinder 
(phloem).  The  bark  cylinder  is’ surrounded  by  a  conjunctive 
tissue  called  cortex,  and  the  inner  (wood)  cylinder  is  filled 
with  a  conjunctive  tissue  called  pith.  The  two  cylinders  (ol 
wood  and  of  bark)  are  separated  by  a  third  thin  cylinder  of 
meristem  known  as  cambium.  This  triple  cylinder  (phloem, 
cambium,  and  wood)  is  not  a  unit  but  a  complex  composed  of 
many  distinct  groups  of  vessels  known  as  vascular  bundles. 
The  vascular  bundles  in  young  stems  radiate  from  the  pith  to 
the  cortex  like  spokes  from  the  hub  of  a  wheel  (see  text 
figure),  and  each,  therefore,  includes  its  own  portion  of  inner 
phloem  (wanting  in  many  species)  protoxylem,  xylem,  cam¬ 
bium,  phloem,  and  protophloem.  Standing  in  the  cortex, 
usually  next  to  the  phloem,  are  also  in  many  plants  bundles  of 
strengthening  fibers  known  as  hard  bast  or  bast  fibers.  These 
vascular  bundles  are  separated  radially  by  thin  wedges  of 
conjunctive  tissue  known  as  medullary  rays,  which  in  young 
stems  begin  in  the  pith  and  end  in  the  cortex  and  which  are 
added  to  tangentially  from  either  side  of  the  medial  (cam¬ 
bium)  line  just  as  are  the  vascular  bundles.  In  stems  more 
than  a  year  old  new  wedges  of  conjunctive  tissue,  secondary 
medullary  rays,  are  intercalated  from  the  cambium,  and  these, 
of  course,  do  not  reach  to  the  pith.  In  very  young  stems  the 
cortex  is  covered  by  a  delicate  living  membrane  (the  epi¬ 
dermis)  ;  in  older  stems  the  epidermis  is  replaced  by  a  many- 
layered,  impervious,  tough  membrane  (cork).  As  stems  grow, 
numerous  cork  cambiums  are  formed  cutting  out  peripheral 
portions  of  the  stems  and  forming  dead  protective  layers,  often 
of  considerable  thickness  (the  outer  bark).  In  some  plants, 
e.  g.,  tobacco,  which  are  then  said  to  have  bi-collateral  bundles, 
there  are  two  phloems,  i.  e.,  in  addition  to  the  ordinary  phloem 
outside  the  cambium  there  is  an  inner  phloem  lying  between 
the  pith  and  the  wood  (see  text  figure,  p.  288). 

The  internodes  selected  for  the  experiments  were  severed 
about  midway  of  the  nodes  at  right  angles  to  the  longer  axis  of 
the  stem  by  means  of  a  sharp  razor  and  crown-gall  bacteria 
from  young  agar-streak  cultures  (many  removes  from  the 
original  colony)  were  pricked  into  the  cut  surface  (not  in¬ 
jected)  by  means  of  a  delicate  steel  needle.  The  needle-pricks 
varied  in  depth  from  1  to  3  mm.  The  organism  used  for  all 
of  the  experiments  detailed  in  this  paper  was  the  hop  strain 
of  Bacterium  tumefaciens  isolated  in  January,  1908,  and  cul¬ 
tivated  in  my  laboratory  on  various  media  for  eight  years 
without  inoculation  (this  particular  line  of  the  descent),  then 
inoculated  by  the  writer  into  sunflower  (in  1915)  with  the 
production  of  tumors,  from  one  of  which  it  was  re-isolated  by 
means  of  an  agar-poured  plate  and  subcultured  from  a  single 
colony  called  “  Sunflower  Colony  1.”  In  all  cases  the  inocula 
t  ions  were  made  from  young  agar-streak  cultures  two  to  six 
days  old. 
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Dohe  out-of-door  on  large,  but  slow-growing  plants  (Fig. 
49),  exposed  to  the  hot  sun,  to  dry  air  and  to  insect  depreda¬ 
tions,  these  experiments  failed  almost  completely  (in  21  out  of 
51  shoots,  entirely),  but  in  the  clean,  moist  hothouse  failures 
on  soft,  well-nourished  plants  were  exceptional,  but  were  not 
exceptional  on  slow-growing  firm  ones. 

Fig.  2  illustrates  the  type  of  stem  selected  for  inoculation 
(at  AT).  Fig.  3  shows  the  appearance  of  one  of  the  checks  at 
the  end  of  four  weeks  when  a  new  top  has  developed  from  an 
axillary  bud  below  at  the  left  of  the  main  axis,  which  mean¬ 
while  has  trebled  in  diameter.  No  growth  has  taken  place 
from  the  cut  surface,  and  no  growth  ever  does  take  place  from 
such  cut  surfaces,  as  everyone  knows  who  has  ever  had  to  do 
with  the  cultivation  and  pruning  of  tobacco.4  When,  how¬ 
ever,  such  internodal  cut  surfaces  are  inoculated  with  pure 
cultures  of  Bacterium  tumefaciens  S.  and  T.,  they  develop 
tumors  of  two  sorts  in  varying  numbers  and  with  variable 
degrees  of  rapidity,  the  kind  of  tumor  depending  on  the  par¬ 
ticular  tissues  stimulated.  One  type  in  my  judgment  is  a 
plain  sarcoma  (the  ordinary  crown  gall)  ;  the  other  is  a  sar¬ 
coma  filled  with  proliferating  teratoid  elements  especially  with 
abortive  leafy  shoots,  frequently  to  the  number  of  several 
hundred. 

*  But  the  tendency  is  always  there,  if  the  stimulus  is  strong 
enough,  not  only  in  tobacco  but  probably  in  all  other  plants,  and 
presumably  also  in  all  animals,  since  a  great  many  plants  and 
animals  are  known  to  give  rise  readily  to  adventive  buds  even 
under  a  slight  stimulus,  e.  g.,  willows  and  begonias;  hydras  and 
tubularias.  Just  what  the  stimulus  is  in  many  cases  remains  to  be 
worked  out.  The  shoots  are  especially  apt  to  appear  when  the 
plant  or  animal  has  been  wounded  or  otherwise  thrown  out  of 
balance.  Such  shoots  are  normal,  or  pathological  only  to  the 
extent  of  being  more  or  less  fused,  crowded,  distorted  and  starved. 
For  these  reasons  some  of  them  should  undoubtedly  be  classed  as 
typical  (non-cancerous)  teratoids.  Several  interesting  cases  in 
plants  have  come  to  the  writer’s  attention  lately  and  will  be  de¬ 
scribed  elsewhere.  These  are  on  tomato,  cauliflower,  cabbage, 
pond  lily,  etc.  In  one  very  curious  variety  of  begonia  (Begonia 
phillomaniaca )  buds  in  great  numbers  grow  out  of  many  parts  of 
the  leaf  and  stem  on  the  slightest  provocation  (vide  figures  in 
Bailey’s  “  Cyclopedia  of  American  Horticulture,”  1st  ed.,  Vol.  I, 
p.  146,  and  observations  by  Bateson  in  his  “  Problems  of  Genetics,” 
pp.  50-51,  where  the  species  is  considered  to  be  a  hybrid).  In  a 
begonia  of  this  variety  now  growing  in  one  of  our  houses,  on  an 
upper  branch  of  the  main  axis  (which  was  cut  away),  a  single 
lower  leaf  has  developed  more  than  600  of  these  diminutive  shoots 
(embryo  plants),  but  the  remaining  leaves  on  this  shoot  have 
developed  only  a  few,  the  average  number  per  leaf  being  23.  On 
this  plant,  their  number  is  roughly  proportional  to  the  age  of  the 
organ  bearing  them,  that  is,  proceeding  from  the  lowermost  leaf 
to  the  uppermost  one  the  numbers  of  adventive  shoots  are  616,  56, 
35,  0,  0.  The  same  law  holds  good  for  the  shoot  axis  bearing  these 
leaves.  It  is  6  inches  long  and  the  adventive  shoots  from  its  sur¬ 
face  are:  Lower  2  inches,  56  (nearly  all  from  lower  half) ;  middle 
2  inches,  15;  upper  2  inches,  2.  But  I  have  other  plants  the  middle 
leaves  of  which  bare  most  shoots.  These  are  cuttings  of  last 
winter.  Possibly  loss  of  water  due  to  the  cutting  may  have  caused 
this  excessive  germination  of  totipotent  cells  in  particular  leaves. 
All  the  leaves  might  lose  water  equally,  or  even  the  older  ones 
most,  and  yet  only  the  younger  ones  (topmost  at  time  of  cutting) 
be  in  condition  to  send  out  great  numbers  of  shoots,  i.  e..  suffi¬ 
ciently  meristematic  to  respond  freely  to  the  stimulus  (see 
Mechanism  of  Tumor  Growth,  l.  c.). 


My  first  series  of  hothouse  inoculations  using  the  cut  sur¬ 
face  of  tobacco  internodes  was  made  on  May  31,  1916 ;  my 
second  on  July  7 ;  my  third  on  July  29 ;  my  fourth  on  August 
1 ;  my  fifth  on  September  7.  The  following  is  a  brief  account 
of  these  experiments,  all  internodal  be  it  understood : 

I.  Inoculations  of  May  31. — All  but  one  of  the  12  inocula¬ 
tions  of  May  31  (from  six-day  agar)  succeeded.  Some  gave 
rise  to  tumors  with  great  rapidity  (Figs.  4-7)  ;  others  on  plants 
of  the  same  age  and  size  and  which  appeared  to  be  equally 
suitable  for  the  inoculation  gave  rise  to  tumors  very  slowly 
(Figs.  8-10)  and  the  tumors  on  several  of  the  inoculated  plants 
ceased  to  grow  after  some  weeks  and  finally  died  (Fig.  12). 
All  the  inoculations  were  made  into  lower  internodes  long- 
before  the  full  development  of  the  plant.  Most  gave  teratoid 
tumors.  The  teratoid  elements  in  these  were  abortive  leafy 
shoots.  No  flower  buds  developed  and  no  roots  from  any  of 
these  tumors,  but  frequently  roots  were  stimulated  to  grovr 
from  the  stem  below  the  tumor  both  in  these  (Fig.  13)  and  in 
the  subsequent  inoculations.  None  of  the  leafy  shoots  that 
developed  from  these  tumors  were  able  to  maintain  the  physio¬ 
logical  functions  of  the  plant.  These  were  cared  for  by  one  or 
two  strong  shoots  which  developed  normally  from  the  lower 
leaf  axils  after  the  top  was  removed  for  the  inoculation  and 
considerably  in  advance  of  the  appearance  of  the  tumors.  The 
tumors  grew  freely  from  all  inoculated  parts  of  the  cut  surface 
except  the  pith,  but,  so  far  as  could  be  determined  without 
making  sections,  the  teratoid  elements  developed  exclusively 
in  tumors  situated  over  the  junction  of  wood  and  pith,  i.  e., 
over  the  inner  phloem  region  (Figs.  15-17)  ;  but  not  enough 
sections  were  cut  to  determine  in  every  case  their  exact  origin. 
In  one  plant  (Fig.  18)  two  teratoid  tumors  were  found  to  be 
outgrowths  of  the  cambium.  It  is  fairly  certain  that  none  of 
the  many  cortex  tumors  developed  any  teratoid  elements  unless 
it  be  the  one  shown  at  the  left  in  Fig.  18.  The  leafy  shoots 
grew  out  of  the  substance  of  the  tumors,  not  out  of  the  stem 
in  their  vicinity,  and  many  of  their  leaves  were  defective  in 
various  ways  (Fig.  6).  All  of  these  plants  were  in  pots,  but 
were  vigorous  and  free  from  insect  and  fungous  parasites. 

II.  Inoculations  of  July  7. — The  inoculations  of  July  7 
were  from  four-day  agar  cultures  and  were  on  taller,  ranker 
plants  which  had  rooted  through  the  bottom  of  the  rather  small 
pots  into  a  deep  central  bed.  The  cut  internodes  were  softer 
than  in  Series  I  and  some  of  them  dried  out  without  yielding- 
tumors;  but  15  of  the  19  inoculations  succeeded.  In  this  case 
all  the  cut  surfaces  were  covered  lightly  with  collodion  imme¬ 
diately  after  the  inoculations  (see  Series  V) .  The  plants  were 
from  four  to  five  feet  high  and  nearly  ready  to  develop  blossom 
buds.  Some  of  the  internodes  selected  for  inoculation  were 
midway  of  these  tall  plants  and  others  were  near  the  top,  but 
up  to  that  time  no  flower  buds  had  appeared.  One  of  the Upper 
inoculations  yielded  a  teratoid  tumor  containing  abortive 
flower  buds  as  well  as  leafy  shoots  (Figs.  19,  20).  The  lower 
inoculations  yielded  many  ordinary  crown  galls  (sarcomas) 
and  also  teratoids  in  a  number  of  instances,  but  the  teratoid 
tumors  contained  only  abortive  leafy  shoots,  not  flower  buds. 
Here  again  the  teratoid  tumors  seemed  to  arise  from  the  region 
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of  the  protoxylem  or  that  of  the  inner  phloem,  i.  e.,  the  shoots 
were  in  tumors  that  developed  over  the  pith  periphery.  The 
stems  inoculated  exclusively  in  the  pith  gave  no  tumors ;  those 
inoculated  in  the  cortex  yielded  only  sarcomas  (Fig.  21). 
Concerning  the  cambium  I  was  not  so  certain,  because  it  is  a 
narrow  line  on  cross-section  and  even  when  working  under  a 
hand  lens  it  is  difficult  in  a  long  series  of  needle-pricks  always 
to  puncture  that  tissue  only  because  sometimes  a  few  minutes 
after  it  has  been  cut  it  cannot  be  seen  clearly.  The  cambium 
tumors  seemed,  however,  to  he  sarcomas,  so  far  as  one  could 
judge  origin  by  location  in  early  stages  of  development.  It  is 
conceivable  that  the  cambium  might  yield  either  sarcomas  or 
teratoids,  the  difference  depending  on  the  particular  cells 
inoculated,  that  is,  on  whether  the  infected  needle  entered  the 
region  of  conjunctive-tissue  cells  or  of  multipotent  or  toti¬ 
potent  cells.  Some  of  the  teratoids  developed  shoots  several 
inches  long  provided  with  leaves  one  to  three  inches  in  length 
(Figs.  22  and  25),  but  in  all  cases  such  shoots  were  tumefied 
(sarcomatous)  at  the  base.  Often  on  other  parts  of  the  same 
tumor  there  were  close-set  masses  of  pale-green  buds  (50  to 
100  or  more)  which  never  developed  further  (top  of  Fig.  25). 
Not  infrequently,  both  in  this  series  and  in  the  next,  the  tera¬ 
toid  elements  over  the  entire  tumor  were  of  this  second  type 
and  aborted  very  early  (Fig.  27),  never  producing  well-defined 
leafy  shoots;  nor  did  the  tumors  themselves  in  such  cases  resist 
decay  beyond  five  or  six  weeks  (Fig.  28,  top  row) .  Even  in  the 
tumors  which  grew  rapidly  and  developed  luxuriant  leafy 
shoots  there  was  always  something  wrong  with  the  latter,  e.  g., 
they  grew  rapidly  for  a  short  time  only,  were  swollen  at  the 
base  or  throughout  (i.  e.,  contained  sarcomatous  tissue),  or 
were  monstrous  (distorted  and  fused  with  other  shoots), 
feebly  vascularized,  pale  green,  and  unable  to  develop  beyond  a 
soft,  young  stage.  The  best  of  these  shoots  died  within  three 
or  four  months,  and  decay  of  the  body  of  the  tumor  soon 
followed.  Often  decay  of  central  portions  set  in  much  earlier 
(Figs.  23  and  26  and  tumor  of  the  main  axis  on  Fig.  29). 

The  flower  buds  which  developed  out  of  the  tumor  (Figs. 
19,  20)  contained  stamens  and  pistils,  but  none  of  them  came 
to  maturity.  All  the  buds  dropped  off  one  by  one  before  the 
corolla  opened. 

In  every  plant,  as  in  the  first  series,  a  new  top  was  developed 
out  of  normal  buds  lower  down,  the  leafy  shoots  in  the  tumor 
not  being  able  to  serve  the  needs  of  the  plant.  Some  of  these 
new  tops  were  used  for  the  third  set  of  inoculations. 

III.  Inoculations  of  July  29.— The  inoculations  of  July  29, 
being  high  on  the  plants,  which  were  now  in  blossom,  many 
teratoids  hearing  abortive  flower  buds  were  expected,  but  only 
leafy  ones  were  obtained,  that  is,  although  there  must  have 
been  “  flower  stuff  ”  in  the  main  axis  at  or  near  the  level  of  the 
origin  of  these  shoots  it  did  not  enter  into  them,  the  latter,  at 
least  where  inoculated,  containing  exclusively  “  stem  stuff  ” 
and  “  leaf  stuff.”  The  branches  to  be  inoculated  were  cut  at 
about  midway  of  their  length,  in  the  middle  of  internodes  as 
before.  The  15  inoculations  were  by  needle-pricks  from  two- 
day  agar  cultures.  All  succeeded.  Nearly  all  gave  teratoids, 
and  most  of  these  grew  rapidly  (Figs.  28,  bottom,  and  29, 


top),  but  two  or  three  lagged  far  behind  the  others  for  no 
apparent  reason,  the  plants  being  equally  well  developed.  This 
contrast  in  amount  of  growth  was  well  shown  at  the  end  of 
five  weeks  in  two  plants  inoculated  on  the  same  date  from  the 
same  culture  and  growing  side  by  side,  both  tumors  being 
teratoids,  but  one  a  thousand  times  as  large  as  the  other.  It 
was  also  shown  conspicuously  in  other  plants  (see  Fig.  32, 
made  toward  the  end  of  the  seventh  week,  where  only  the  larger 
tumor  is  a  teratoid). 

Here  also  in  several  instances,  as  was  clearly  visible  in  early 
stages  of  growth,  the  tumors  bearing  shoots  were  exclusively 
those  which  developed  over  the  region  of  the  pith  periphery, 
but  not  enough  sections  were  cut  to  be  certain  of  their  exact 
origin. 

As  in  the  second  series,  two  types  of  teratoids  grading  into 
each  other  appeared.  In  the  one  type  several  relatively  large, 
soft  shoots  developed  along  with  several  to  many  smaller  ones 
(Fig.  28,  Y).  In  the  other  type  there  appeared  no  large 
shoots,  but  several  hundred  small  shoots — distinct  pale  green 
centers  of  growth  which  were  all  of  about  the  same  size  and 
which  seldom  passed  beyond  the  stage  of  buds  (Fig.  28,  IV). 
On  the  surface  of  one  tumor  of  this  type  469  of  these  abortive 
shoots  were-  counted  and  one  lobe  of  this  tumor  is  shown 
(enlarged)  in  Fig.  30  and  a  stained  section  of  it  containing 
numerous  centers  of  embryonic  growth  in  Fig.  31.  As  in 
Series  II,  both  types  of  shoots  frequently  occurred  on  the  same 
tumor.  The  rapid  decay  of  these  soft  tumors  is  also  illus¬ 
trated  in  Fig.  28  (made  September  13)  where  the  upper  row 
shows  three  dead  tumors  of  Series  II  (68  days),  and  the  lower 
row,  two  living  ones  of  Series  III  (46  days). 

IV.  Inoculations  of  August  1. — The  inoculations  of  August 
1  were  done  at  the  same  time,  in  the  same  manner,  and  from 
the  same  cultures  (six-day  agar)  as  the  second  series  on  Pelar¬ 
gonium,  and  wrere  in  the  same  hothouse.  They  were  done  on 
the  tops  of  five  tall,  rather  spindling  (crowded)  firm  tobacco 
plants  rooted  through  the  bottom  of  the  pots  into  a  central 
bed  and  not  yet  in  blossom.  They  were  in  two  lots : 

(1)  Five  main  axis  cross-cut  internodes  were  needle- 
punctured  on  the  cut  surface  in  various  tissues. 

(2)  Five  cut  midribs  were  needle-punctured  in  various 
tissues  of  the  cut  end  which  was  within  an  inch  or  two  of  the 
junction  of  the  leaf  with  the  stem. 

liesults. — On  September  15  (46th  day)  the  results  of  the 
inoculations  were  as  follows: 

(1)  Stems.— Two  failed;  three  produced  minute  tumors. 
One  of  the  internodes  showed  six  very  small  tumors  from  as 
many  needle-pricks,  two  of  which  were  teratoids. 

(2)  Midribs. — All  failed.  The  failures  were  due,  I  think, 
to  early  loss  of  turgor  owing  to  evaporation  from  the  cut 
surface. 

In  all  respects  these  inoculations  behaved  like  the  out-of- 
door  inoculations  to  be  described  later,  although  the  plants 
were  in  the  same  hothouse,  on  the  same  central  bed  and  treated 
in  the  same  way  as  those  which  yielded  the  very  successful 
inoculations  of  Series  II  and  III.  Series  I  was  in  another 
house. 
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V.  Inoculations  of  September  7. — The  inoculations  of  Sep¬ 
tember  7,  in  the  same  house  as  Series  I,  were  made  on  28 
young,  clean,  vigorous  tobaccoes  standing  in  12-inch  pots. 
They  were  from  two  to  three  feet  high  with  many  long  and 
broad  leaves.  The  stems  at  the  base  were  an  inch  or  more  in 
diameter.  They  were  cut  off  for  inoculation  at  from  one  to 
two  feet  from  the  ground,  and  the  upper  three  leaves  also  were 
removed  except  a  small  part,  leaving  five  or  six  big,  lower 
leaves  (a  foot  or  more  in  breadth  and  1|  to  2  feet  in  length) 
to  carry  the  plant.  The  cuts  were  in  the  middle  of  soft  inter¬ 
nodes  varying  in  diameter  from  |  to  3  inch,  and  the  shallow 
inoculations  were  made  from  48-hour  agar  streaks,  the  depth 
of  the  numerous  punctures  varying  from  1  to  2  mm.  This 
experiment  was  planned  with  special  reference  to  determining 
more  definitely  in  which  tissue  the  teratoid  tumors  originate. 
All  of  the  inoculations  were  made  under  a  hand  lens,  great 
care  being  taken  to  puncture  only  selected  definite  areas.  The 
plants  were  in  fine  condition  and  1  expected  striking  results. 
The  10  plants  of  the  west  row  (right  side  of  plate)  were 
pricked  all  around  the  cortex  and  in  the  middle  part  of  the 
pith.  The  nine  plants  of  the  middle  row  were  pricked  in  the 
cambium  region  all  around,  but  occasionally  the  needle 
(especially  its  tip)  may  have  entered  a  little  to  one  side  or  the 
other  of  this  narrow  ring  of  tissue.  The  nine  plants  of  the 
east  row  were  pricked  in  the  outer  part  of  the  pith  where  it 
joins  the  vascular  cylinder  (inner  phloem  region) .  The  needle 
used  was  one  having  the  extreme  tip  bent  at  right  angles  to 
the  shaft,  so  that  only  very  shallow  punctures  could  be  made 
and  great  care  was  taken  to  puncture  on  a  line  parallel  with 
the  longer  axis  of  the  internode.  The  cut  surface  was  shaded 
from  the  sun  during  the  inoculations  and  immediately  after 
the  wet  surface  was  wiped  dry  with  a  tobacco  leaf  and  covered 
copiously  with  collodion,  over  which  tobacco  leaves  were  placed 
as  a  screen  from  the  hot  sun  until  the  evening  of  the  next  day. 
The  layer  of  collodion  curled  up  and  fell  off  after  a  few  days, 
but  it  served  its  purpose,  namely,  to  keep  in  the  moisture  of 
the  cut  surface  until  the  plant  could  protect  itself  by  the 
formation  of  a  cork  layer  across  the  soft  pith,  and  also  much 
more  than  its  purpose  as  subsequent  results  demonstrated, 
i.  e.,  it  not  only  protected  the  cut  surface  from  loss  of  water, 
but  also  destroyed  the  majority  of  the  inoculated  organisms 
and  materially  changed  the  conditions  of  the  experiment. 
Strong  shoots  began  to  develop  at  once  from  axillary  buds  near 
the  top  of  the  cut  stem  and  were  several  inches  long  at  the  end 
of  12  days  (Fig.  33),  while,  much  to  my  surprise,  no  tumors 
were  yet  visible.  Also  on  September  29  (22d  day),  no  tumors 
were  visible.  Even  on  October  20  (end  of  43d  day),  only  one 
tumor  was  visible — a  small  cambium  teratoid.  On  November 
12  to  14  conditions  were  as  follows: 

(1)  Cortex. — One  tumor  on  each  of  four  plants.  Two  of 
them  are  bursting  out  below  rather  than  through  the  cut 
surface  as  if  only  the  more  deeply  lodged  bacteria  had  been 
effective. 

(2)  Cambium. — One  tumor  on  each  of  three  plants.  Two  of 
them  are  bursting  out  below  instead  of  through  the  cut  surface 
as  is  usual  in  such  inoculations. 


(3)  Protoxylem  Region.— One  tumor  on  each  of  three 
plants.  All  are  teratoids. 

Result. — Ten  tumors  only  at  the  end  of  68  days  and  all  of 
these  very  small.  An  astonishing  result  considering  the  vigor 
of  the  plants  inoculated,  the  virulence  of  the  culture  and  the 
number  of  needle-pricks. 

The  final  results  obtained  at  the  end  of  4J  months  were  as 
follows : 

(1)  Cortex  and  Pith  Punctures. — The  cortex  yielded  five 
very  slow-growing  tumors,  three  of  which  were  teratoids  (Figs. 
39  and  47).  None  of  the  pith  punctures  gave  any  tumors. 

(2)  Cambium  Punctures. — The  cambium  yielded  five  very 
slow-growing  tumors,  all  of  which  were  teratoids  (Figs.  44, 
466  and  c) .  The  largest  of  these  cambium  teratoids  is  shown  in 
Fig.  466,  and  the  smallest  in  Fig.  46c.  The  others  were  inter¬ 
mediate,  but  much  smaller  than  the  one  shown  in  Fig.  466, 
the  best  one  being  exhibited  December  18,  1916,  before  The 
Johns  Hopkins  Medical  Society  and  afterwards  given  to  Dr. 
Winternitz.  This  was  not  photographed. 

(3)  Protoxylem  and  Pith-Periphery  Punctures. — The  pro¬ 
toxylem  region  yielded  five  very  slow-growing  tumors,  all  of 
which  were  teratoids  (Figs.  34,  4 6a-). 

Considering  the  rapid-growing  succulent  nature  of  the 
stems  inoculated  (Fig.  33),  these  results  were  very  different 
from  those  anticipated,  since  out  of  approximately  375  needle- 
punctures  only  15  per  cent)  yielded  tumors,  and  very  sloiv- 
growing  ones  at  that,  while  on  13  of  the  2S  plants  no  tumors 
whatever  developed.  Moreover,  the  tumors  started  off  so  very 
slowly  that  for  a  number  of  weeks  I  thought  the  experiment 
was  destined  to  be  an  entire  failure.  Finally,  when  the  tumors 
did  begin  to  show,  they  appeared  first  not  on  the  cut  surface 
as  in  all  the  previous  experiments,  but  as  swellings  in  the 
deeper  parts  of  the  tissues,  i.  e.,  those  remotest  from  the  sur¬ 
face  and  farthest  from  the  reach  of  the  ether  of  the  collodion ; 
in  other  words  the  outer  surface  of  all  the  needle-pricks  and 
the  depths  of  most  of  them  were  disinfected  at  the  start  by  the 
excessive  application  of  the  collodion.  As  it  finally  turned 
out,  however,  the  experiment  is  one  of  the  most  interesting  in 
the  series.  Its  results  will  be  the  more  striking  if  we  compare 
them  with  those  of  all  the  other  inoculations  detailed  in  this 
paper  (excluding,  of  course,  the  slow-growing  garden  ex¬ 
periments  on  tobacco  and  the  similar  house  experiment  No. 
IV).  We  then  have  for  comparison  the  following: 

Tobacco  experiments  I.  II  and  III — 46  inoculations,  90 
per  cent  successful. 

Pelargonium  experiments  I,  II  and  III — 100  inoculations, 
100  per  cent  successful. 

Ricinus  experiments  I,  II  and  III — 75  inoculations,  100  per 
cent  successful. 

Okra  experiments — 25  inoculations,  100  per  cent  successful. 

Balsam  experiments — 12  plants,  about  50  groups  of  punc¬ 
tures,  100  per  cent  successful. 

Tropaeolum  experiments — 15  inoculations,  100  per  cent 
successful. 

Brassica  experiments — 10  inoculations,  100  per  cent  suc¬ 
cessful. 

Total,  321  inoculations,  successful,  98  + per  cent. 
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Serial  sections  from  these  tumors  show  that  the  teratoids 
may  arise  in  tobacco  either  from  the  ordinary  cambium  or 
from  a  regenerative  tissue  at  the  junction  of  wood  and  pith, 
that  is,  from  the  region  of  the  inner  phloem,  usually  from  its 
outer  face  (Figs.  35-38,  40-43,  and  47,  48),  where  under  the 
action  of  the  parasite  wood-vessels  (tracheae)  are  produced. 

Concerning  the  three  cortex  inoculations  which  also  ga\e 
rise  to  teratoids,  the  evidence  from  the  sections  is  that  two  of 
these  are  developments  from  the  cambium.  It  might  be  either 
that  in  these  instances  my  needle  wounded  cambium  as  well 
as  cortex,  or,  if  not,  that  subsequently  the  overgrowth  of  the 
cortex  tumor  penetrated  into  and  involved  the  cambium  region 
and  thus  induced  it  to  form  leafy  shoots.  Sections  from  one 
of  the  tumors  seem  rather  clearly  to  indicate  the  latter  origin 
of  the  teratoid  elements.  Concerning  the  third  teratoid,  said 
to  be  cortical,  the  needle-puncture  which  produced  it  must 
have  entered  the  region  of  the  inner  phloem  (Figs.  47,  48),  for 
it  is  that  part  which  has  proliferated. 

B.  IN  A  GARDEN. 

Observations  of  September  14  to  19,  1916,  on  internodal 
(mostly  main  axis)  tobacco  inoculations  done  in  August  on 
plants  growing  in  good  earth  out-of-doors  on  the  grounds  of 
the  United  States  Department  of  Agriculture  (Fig.  49). 

I.  Inoculations  of  August  1  from  six-day  agar. 

Results. — a.  On  cut  internodes.  One  failed,  eight  stems 
gave  tumors.  All  were  very  small  (under  3  mm.  in  diameter) 
and  not  one  was  a  teratoid. 

b.  On  ends  of  cut  midribs  near  the  stem.  Five  failed ;  three 
were  missing. 

II.  Inoculations  of  August  5  from  three-day  agar,  all  into 
ends  of  cut  internodes. 

Results. — The  results  may  be  briefed  as  follows:  Twenty 
failed  to  produce  tumors;  two  were  missing  or  overlooked; 
22  produced  from  one  to  a  dozen  small  tumors  (1  to  2  mm.  or 
less  in  diameter) . 

These  tumors  wrere  astonishingly  small  (Fig.  50)  in  com¬ 
parison  with  those  produced  on  the  softer  and  better  fed  plants 
in  the  houses.  Of  these  22,  only  five  produced  teratoid  ele¬ 
ments  (tiny  green  shoots)  as  follows: 

a.  No.  16.  Plant  inoculated  high  up  for  blossom  teratoids. 

b.  No.  21.  Inoculated  in  protoxylem  region.  One  small 
tumor  has  developed.  It  is  clearly  a  teratoid  (shows  tiny 
green  leaves) ,  and  just  as  clearly  it  is  now  growing  well  within 
the  vascular  ring  (Fig.  50a).  Longitudinal  sections  of  the 
stem  bearing  this  tumor  were  made  and  these  show  the  vessels 
of  the  tumor  to  have  their  origin  from  the  inner  phloem  region 
of  the  stem  (Fig.  51). 

c.  No.  27.  Marked  “  Inoculated  mostly  in  cambium.”  It 
bears  an  interrupted  ring  of  12  tiny  tumors  (probably  from 
as  many  needle  pricks),  two  of  which  are  teratoids,  i.  e.,  bear 
minute  green  shoots.  These  two  tumors  are  the  innermost 
ones  (top  and  bottom  of  third  stem  in  first  row  of  Fig.  50). 

d.  No.  39.  Marked  “  Inoculated  in  the  cambium,  approxi¬ 
mately.”  Bears  several  small  tumors  among  which  are  three 
tiny  teratoids  which  seem  to  arise  from  the  cambium. 


e.  No.  43.  Inoculated  in  the  protoxylem  region.  One  tiny 
tumor  which  bears  a  green  shoot  is  well  within  the  vasculai 
ring-.  Longitudinal  sections  show  this  tumor  to  have  origi- 
nated  from  the  inner  phloem  region.  A  smaller  teratoid  tumor 
on  the  opposite  side  of  the  stem  arises  from  the  cambium ,  a 
third  very  small  tumor  which  is  not  a  teratoid  grows  from  the 
cortex  (conjunctive  tissue).  Not  photographed. 

The  most  striking  result  of  this  experiment,  as  of  the  pre¬ 
ceding,  is  the  insignificance  of  the  tumors  considering  the 
time  that  has  elapsed  (six  weeks)  and  the  size  of  the  plants 
which  are  leafy  and  six  to  seven  feet  high  (Fig.  49). 

I  cannot  help  thinking,  not  only  as  a  result  of  these  experi¬ 
ments,  but  also  of  many  others,  that  over-nutrition  with  its 
resultant  rapid  growth  and  soft  tissues  greatly  favors  the 
development  of  these  tumors,  whereas  moderate  feeding,  which 
induces  a  slow  firm  growth,  discourages  them.  They  do  not 
occur  in  the  absence  of  the  bacteria. 

Experiments  on  Pelargonium. 

'When  it  had  been  settled  that  atypical  teratoid  tumors  could 
be  produced  from  the  midribs  and  the  internodes  of  tobacco,  I 
turned  my  attention  to  the  leaves  and  internodes  of  the  com¬ 
mon  cultivated  geranium  ( Pelargonium  zonale )  selecting  a 
double,  red-flowered  variety  which  had  previously  given  tera¬ 
toids  abundantly  when  inoculated  in  the  leaf  axils  (Fig.  52). 
All  of  the  plants  used  for  these  internodal  inoculations  were 
hothouse-grown  specimens  and  were  in  good  condition,  free 
from  insects  and  fungous  parasites.  My  first  inoculations  were 
made  on  July  7,  my  second  on  August  1,  and  my  third  on 
September  29. 

I.  Inoculations  of  July  7.— The  first  plants  used  were  rather 
tall,  straggling  plants  inclined  to  produce  foliage  rather  than 
flowers,  since  they  stood  on  a  central  bed  and  their  roots  had 
grown  through  the  bottom  of  the  pots  into  the  deep  earth.  I  he 
inoculations  were  made  on  the  cut  surface  of  internodes  at  the 
same  time,  in  the  same  manner,  and  from  the  same  cultures 
(four-day  agar)  as  in  the  second  series  of  tobaccoes.  The  stems 
were  cut  off  well  toward  the  top  of  the  plant  (about  two  feet 
from  the  ground)  and  were  inoculated  in  the  pith  as  well  as  in 
the  other  tissues,  since  I  wished  to  know  whether  the  young 
pith  would  proliferate.  All  of  these  18  internodes  gave  tumors 
freely  over  the  whole  or  nearly  the  whole  inoculated  surface 
including  the  pith,  and  most  of  them  were  teratoids,  leafy 
shoots,  however,  being  more  abundant  in  them  than  floral 
abortions,  although  in  places  sparingly  four  of  them  developed 
small,  irregular  outgrowths  showing  the  red  color  of  the 
flowers.  Photographs  of  several  of  these  teratoids  are  shown 
in  Figs.  53,  54,  56  and  57.  None  of  the  teratoid  elements 
was  developed  out  of  the  pith,  and  none,  I  believe,  came  from 
the  cortex  or  from  the  protoxylem  region,  there  being  no  inner 
phloem  in  the  Pelargonium.  Of  the  whole  number  of  inocu¬ 
lations  into  shoots  none  failed,  but  some  of  the  tumors  grew 


5  See  also  The  Journal  of  Agricultural  Research.  .April  24,  1916, 
Plate  XVIII;  and  The  Journal  of  Cancer  Research.  April,  1916, 
Plates  XIV  and  XV. 
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slowly,  e.  g.,  Fig.  55,  which  showed  no  teratoid  elements.  In 
the  two  stem  ends  which  were  sectioned  in  early  stages  of  the 
tumor-growth,  the  teratoid  elements  clearly  were  developed 
from  the  cambium,  while  the  non-teratoid  tumors  on  the  same 
stem  were  from  the  cortex,  or  cortex  and  cambium  (Figs.  58 
and  59).  In  nearly  all  of  these  teratoid  tumors  there  was 
more  or  less  fasciation  of  the  leaves  and  shoots.  See,  for 
instance,  the  tallest  leaf  in  Fig.  54a,  the  blade  of  which  is 
fused  into  a  cup.  Generally  about  two  months  after  their 
appearance,  but  sometimes  earlier,  the  teratoid  elements  died 
(Fig.  54ft),  and  the  tumors  themselves  soon  after  softened 
centrally  and  rotted.  No  definite  flower  buds  appeared  such 
as  those  shown  in  Fig.  19,  but  only  numerous  tiny,  twisted 
outgrowths  containing  the  red  flower  pigment.  In  other 
respects,  i.  e.,  except  for  the  occurrence  of  pith  proliferation 
and  the  absence  of  normally  formed  flower-buds,  this  experi¬ 
ment  duplicates  in  all  respects  the  corresponding  one  on  the 
tobacco  and  shows  that  teratoid  tumors  full  of  abortive  leafy 
shoots  and  exhibiting  variable  rates  of  growth  can  also  be  pro¬ 
duced  from  the  cut  internodes  of  the  Pelargonium,  i.  e.,  from 
places  where  normally  no  shoots  ever  appear.  Eoots,  however, 
grow  out  of  such  cut  surfaces  if  they  are  buried  in  the  earth, 
and  this  is  the  gardener’s  method  of  multiplying  geraniums 
(Fig.  63). 

II.  Inoculations  of  August  1. — The  second  experiment  was 
in  all  respects  a  duplication  of  the  first,  and  was  done  on  the 
same  group  of  plants.  The  results  were  the  same,  to  wit,  the 
pith  as  well  as  other  portions  of  each  one  of  the  16  inoculated 
internodes  proliferated,  the  whole  top  being  covered  and  over¬ 
grown  with  tumor  tissue  (Figs.  60  and  61).  All  not  only 
contracted  the  disease,  but  all  produced  abortive  leafy  shoots 
and  five  also  produced  red  pigment  (flower  color)  in  places. 
One  of  these  red  patches  (back  of  No.  II,  Fig.  60)  was  cut 
out  and  fixed  on  September  6  and  afterwards  sectioned  and 
photographed  (Fig.  80).  All  were  cut  early  (September  13) 
and  photographed  on  one  plate  (Figs.  60,  61),  at  which  time 
(44th  day)  all  but  one  (No.  VIII)  were  living. 

The  teratoid  elements  grew  slowly  as  compared  with  those 
on  the  tobaccoes  of  Series  I,  II  and  III,  and  often  a  consider¬ 
able  period  elapsed  before  they  became  evident,  i.  e.,  there  was 
not  much  evidence  of  green  leafy  shoots  in  these  tumors  until 
about  the  beginning  of  September  (30  days).  None  of  these 
shoots  developed  from  the  pith,  most  were  well  out  toward  the 
periphery  of  the  tumor  (cambium  region).  Frequently  there 
was  more  or  less  fusion  of  neighboring  parts  normally  separate 
(fasciation).  See,  for  example,  Fig.  61,  XVI,  where  the 
photograph  shows  a  fused  twisted  petiole,  bearing  two  leaf- 
blades.  The  same  kind  of  fusion  occurs  at  A’  on  Fig.  60,  YI, 
but  is  not  distinct  in  the  photograph.  Tumors  II  and  III  on 
Fig.  60  and  XI  on  Fig.  61  also  bear  fused  masses  of  leaf  buds 
comparable  to  those  which  appeared  on  some  of  the  tobacco 
teratoids,  e.  g.,  Figs.  1  and  25. 

III.  Inoculations  of  September  29,  1916.- — The  third  ex¬ 
periment  was  made  exclusively  on  young  leaves  (blade  and 
petiole)  to  see  if  teratoids  could  also  be  obtained  from  these 


parts,  as  had  been  done  on  tobacco.6  About  a  dozen  leaves 
were  inoculated  and  six  of  them  produced  small  tumors  bear¬ 
ing  leafy  shoots.  One  was  on  a  petiole  (Fig.  62)  and  the 
others  were  on  the  leaf -blade.  The  best  developed  were  picked 
off  by  some  one  before  photographs  had  been  made. 

In  Fig.  63  are  shown  crown-gall  teratoids,  or  what  I  believe 
to  be  such,  occurring  naturally  on  two  Pelargonium  cuttings. 
These  originated  on  the  propagating  bench  of  a  florist’s  estab¬ 
lishment  near  Baltimore  and  were  received  in  March,  1917, 
through  the  courtesy  of  Mr.  Philip  Garman,  of  the  Maryland 
Agricultural  Experiment  Station.  Poured  plates  were  made 
from  the  base  of  Plant  I  after  surface  treatment  with  mercuric 
chloride,  and  white  colonies  were  obtained  on  agar-poured 
plates  which  appeared  to  be  crown-gall  colonies,  that  is,  they 
looked  typical.  Five  of  these  were  selected,  subcultured,  and 
inoculated  into  Ricinus,  Pelargonium  and  tobacco,  but  all 
failed.  Had  we  been  less  certain  at  the  start  we  would  have 
subcultured  from  a  much  larger  number  of  colonies  and  then 
very  likely  some  of  them  would  have  proved  infective.  The 
writer  has  used  Pelargonium  for  crown-gall  inoculations  many 
years,  but  this  is  the  first  time  any  natural  tumors  have  been 
seen  on  the  plant.  In  both  instances  the  tumors  started  from 
the  base  of  stunted  cuttings,  i.  e.,  in  the  knife  wound,  and 
probably  from  contact  with  infected  soil.  The  tumor  on  No. 
II  has  developed  both  roots  and  shoots.’  Further  details  on 
Pelargonium  tumors  will  be  given  under  “  Inner  Structure 
of  the  Teratoids.” 

Experiments  on  Ricinus. 

The  experiments  on  Ricinus  communis,  the  common  castor 
oil  plant,  are  a  continuation  of  those  mentioned  in  The  Journal 
of  Agricultural  Research  (April  24,  1916),  as  just  begun. 
Inoculations  I  and  II  were  all  done  into  the  leaf  axils  and 
most  of  them  developed  teratoids,  but  always  with  fewer  shoots 
than  those  on  the  tobacco  or  Pelargonium.  The  tumors  grew 
with  great  rapidity  to  a  diameter  of  several  inches,  decayed 
early,  and  were  very  destructive  to  the  plants.  The  inocula¬ 
tions  mentioned  under  Series  III  were  done  on  young  leaf- 
blades.  Owing  to  the  ease  and  certainty  of  inoculations  and 
the  short  time  required  to  grow  plants  from  the  seed,  Ricinus 
communis  is  a  good  plant  both  for  demonstrations  and  for  con¬ 
trols  when  working  on  untried  species,  provided  it  can  be 
grown  under  good  hothouse  conditions. 

I.  Inoculations  of  March  17,  1916.— These  were  by  needle- 
pricks  introducing  the  hop  strain  of  Bacterium  tumefaciens 
(from  four-day  agar  streaks)  which  had  been  passed  through 


9  For  midrib  and  other  rib  teratoids  on  tobacco  leaves,  see  espec¬ 
ially  The  Journal  of  Agricultural  Research,  April  24,  1916,  Plate 
XXIII  and  text;  but  also  The  Journal  of  Cancer  Research,  April, 
1916,  Plates  XIX,  XXI,  and  XXII. 

7  Two  months  later,  another  galled  cutting  was  obtained  from 
the  same  source.  Plates  were  poured  and  a  small  number  of 
colonies  appeared.  Twelve  of  these  colonies,  which  looked  entirely 
typical  for  the  crown-gall  organism,  were  sub-cultured  and  each 
inoculated  into  several  plants  of  Ricinus  and  Pelargonium,  but 
without  positive  results. 
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sunflower  in  1915.  All  were  successful,  but  I  shall  not  here 
take  the  space  to  describe  them  in  detail.  The  nature  of  the 
results  obtained  are  shown  substantially  in  the  three  photo¬ 
graphs  (Figs.  64  to  66)  including  occasional  formation  of 
roots  on  stems  below  tumors  (Fig.  65).  On  the  plant  shown 
in  Fig.  66  there  was,  on  the  tumor  at  the  left,  a  conspicuous 
crowding,  stunting,  and  fasciation  of  leafy  shoots.  These 
tumors,  like  the  okra  tumors,  to  be  described  later,  were  first 
covered  with  cortex,  but  later  the  sarcomatous  elements  rup¬ 
tured  to  the  surface  conspicuously,  as  at  y,  z  in  Fig.  66. 
In  Fig.  64,  at  the  right,  a  portion  of  the  teratoid  growth  of 
the  tumor  has  become  sarcomatous  (petiole  at  x,  and  below  x 
in  its  interior). 

II.  Inoculations  of  March  21,  191(1. — These  plants  were  of 
the  same  age  as  those  in  Series  I  and  were  inoculated  in  the 
same  way  with  the  same  strain  of  the  crown-gall  organism,  a 
four-day  agar-streak  culture  being  used.  All  the  inoculations 
were  successful,  most  yielded  teratoids,  and  the  disastrous 
effect  on  one  of  the  plants  is  shown  in  Fig.  67.  These  two 
plants  stood  in  the  same  pot,  were  of  the  same  age  and  size 
when  the  left-hand  one  was  inoculated,  and  the  subsequent 
difference  in  behavior  is  to  be  ascribed  solely  to  the  effects  of 
the  inoculation,  i.  e.,  to  the  development  of  the  two  tumors. 
Many  of  these  tumors  also  were  smooth  at  first,  i.  e.,  covered 
with  a  normal  membrane  (epidermis)  and  with  normally 
arranged  subepidermal  tissues,  but  afterwards  the  rough  sar¬ 
comatous  element  ruptured  through  just  as  shown  in  Figs. 
64  and  66. 

III.  Inoculations  of  March  21,  1916. — This  experiment  was 
an  effort  to  produce  teratoids  from  the  leaf-blade  of  Ricinus. 
The  leaves  were  punctured  with  the  infected  needle  when 
young,  especially  in  the  middle  of  the  blade  where  it  joins  the 
petiole.  Many  tumors  developed  but  none  of  them  bore  shoots. 
This  is,  however,  only  a  single  series  and  the  inoculations 
should  be  repeated  many  times,  especially  on  very  young  leaves 
before  we  may  conclude  definitely  that  teratoids  cannot  be 
produced  from  the  leaves  of  Rieinils,  especially  as  cells  capable 
of  such  growth  appear  from  the  preceding  experiments  to  be 
much  less  abundantly  distributed  in  Ricinus  than  in  tobacco 
or  Pelargonium. 

It  was  one  of  the  leaves  in  this  series  (collected  May  19) 
that  yielded  the  tumor-strand  referred  to  in  my  paper  in 
Science  (Science,  n.  s.,  Yol.  43,  p.  886).  A  cross-section  of 
this  tumor-strand  9  cm.  below  the  primary  tumor  is  shown 
in  Figs.  68,  69.  The  strand  is  nearly  surrounded  by  pith, 
but,  as  in  daisy,  it  is  included  in  the  vascular  bundle,  i.  e.,  it 
occupies  the  extreme  inner  face  of  the  bundle,  the  only  ele¬ 
ments  separating  it  from  the  pith  being  the  somewhat 
thickened  (protective)  sheath  (bundle  sheath?)  and  an  occa¬ 
sional  spiral  vessel  torn  away  from  its  fellows  by  the  growth  of 
the  elements  of  the  tumor  which  appear  to  have  been  derived 
from  parenchymatous  conjunctive  elements  (medullary  ray 
cells)  lying  between  the  spiral  vessels  from  which,  however, 
that  is,  from  normal  ray  cells,  they  stain  quite  differently. 
Numerous  small  petiole  tumors  developed  from  this  strand, 
but  none  exhibited  leafy  shoots  or  had  ruptured  to  the  surface 


at  the  time  the  leaf  was  collected  and  fixed.  In  places  there 
were  slight  penetrations  of  these  tumors  into  the  petiole  cavity. 
That  part  of  the  woody  cylinder  of  the  leaf  stalk  adjacent  to 
the  tumor-strand,  i.  e.,  on  that  side  of  the  petiole  was  also  much 
thickened  (sextupled  in  diameter). 

Experiments  on  Okra. 

The  inoculations  on  common  okra  ( Hibiscus  esculentus) 
were  made  June  15,  1916,  into  the  leaf  axils  of  actively  grow¬ 
ing  plants,  and  produced  slow-growing  tumors,  some  of  which, 
at  least,  were  teratoids  (Fig.  70),  although  that  element  of 
the  tumor  was  very  feebly  developed,  much  less  so  even  than 
in  Ricinus.  They  were  produced  with  the  hop  strain  of  the 
crown-gall  organism  and  are  mentioned  here  chiefly  as  con¬ 
firmatory  of  the  last  statement  under  Ricinus  (Experiment 
II).  Both  the  tumors  here  shown  are  encapsuled,  i.  e.,  covered 
with  cortex  and  cork,  the  right  one  entirely,  the  left,  except  in 
four  places  where  the  rough  irregular  naked  sarcomatous 
growth  has  ruptured  through  and  is  fungating  on  the  surface. 
Necrosis  has  begun  at  X.  Fig.  71  shows  the  back  side  of  the 
left  (ruptured)  tumor  of  Fig.  70.  The  action  of  the  micro¬ 
organisms  has  been  expended,  as  sections  show  (Figs.  72,  73), 
chiefly  on  the  wood  and  the  pith,  and  growth  has  been  very 
slow,  but  the  tumor  is  due  to  the  same  cause  as  the  other  crown 
galls  here  shown,  only  in  these  okra  tumors  the  plant  has  had 
the  advantage  and  has  protected  itself  as  much  as  possible. 
No  secondary  tumors  were  observed  and  growth  was  so  far 
along  when  these  tumors  were  collected,  the  plants  being  in 
fruit,  that  it  is  doubtful  wdiether  the  sarcomatous  element  of 
tumors  like  the  right-hand  one  in  Fig.  70,  of  which  there  were 
many,  would  ever  have  ruptured  to  the  surface. 

Experiments  on  Balsams. 

Sometimes  in  Paris  daisy,8  tobacco  (Fig.  13),  Brassiea, 
Coleus,  and  Ricinus  (Fig.  65),  feeble  roots  have  been  observed 
to  develop  from  stems  in  the  vicinity  of  crown  galls,  and  crown 
galls  themselves  bearing  roots  are  seen  frequently  on  the  apple 
(as  hairy  root)  and  have  been  produced  by  us  on  a  number  of 
plants  with  an  organism  isolated  from  the  apple  hairy  root, 
but  the  tobacco  and  Pelargonium  teratoids  treated  of  in  this 
paper,  all  of  which  were  produced  with  the  hop  strain  of  the 
crown-gall  organism,  i.  e.,  with  an  organism  isolated  from  a 
hop  tumor  which  did  not  bear  roots,  developed  only  leafy  and 
floral  abortions. 

However,  the  common  garden  balsam  ( Impatiens  Balsa- 
mina )  when  inoculated  in  the  upper  leaf  axils  with  the  same 
hop  strain  produced  roots  in  abundance  directly  from  the 
tumors  (Fig.  74,  made  at  blossoming  time;  and  Fig.  75,  some 
weeks  later),  so  that  here  is  unexpected  confirmation  of  the 
view  which  I  expressed  in  1911,°  that  “hairy  root”  is  not  due 
to  a  distinct  micro-organism,  but  is -only  a  special  kind  of 
crown  gall,  the  appearance  in  the  tumor  of  roots  being  de- 

8  Bacteria  in  Relation  to  Plant  Diseases.  Carnegie  Institution  of 
Washington,  Vol.  II,  Fig.  26. 

» Bulletin  213,  Bureau  of  Plant  Industry,  U.  S.  Dept,  of  Agricul¬ 
ture,  page  157. 
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pendent  on  the  infection  either  of  the  root  anlage  or  of  areas 
containing  “  root  stuff.”  Some  of  these  balsam  teratoids  also 
bore  leafy  shoots  (Fig.  74,  at  x;  Fig.  75,  at  x  and  z),  and  all 
apparently  contained  “  flower  stuff,”  judging  from  the  color 
of  the  tumors  which  were  red  (roots  included)  on  a  pale  green 
stem  in  all  the  varieties  yielding  pink,  red  or  purple  flowers, 
but  not  in  those  yielding  white  flowers.  In  this  way  it  was 
possible  to  tell  in  advance  of  the  development  of  blossoms 
whether  the  plant  would  produce  white  or  colored  flowers. 
Judging  from  these  inoculations,  balsams  in  all  of  the  above¬ 
ground  parts  must  be  very  abundantly  provided  with  “root 
stuff  ”  or  with  pluripotent  cells  capable  of  growing  into  roots, 
much  more  so  than  tobaccoes  or  Pelargoniums.  Also  under 
the  stimulus  of  the  micro-organism  of  crown-gall,  as  in  Pelar¬ 
gonium,  the  floral  color  is  anomalously  distributed  in  the 
tumor,  i.  e.,  it  is  generally  diffused  in  the  stem  and  root  cortex. 
Common  tobacco  also  has  pink  or  reddish  flowers,  but  I  have 
seen  no  such  abnormal  distribution  of  floral  color  in  its 
teratoids. 

Experiments  on  Trop^eolum. 

On  August  5,  1916,  a  set  of  inoculations  was  also  made  into 
the  common  garden  nasturtium  ( Tropceolum  majus)  with  the 
hop  strain  of  Bacterium  tumefaciens,  the  inoculations  being 
made  into  leaf  axils  (foreground  of  Fig.  49).  These  plants 
produced  numerous  tumors  where  they  were  inoculated  and 
some,  at  least,  of  these  tumors  developed  both  roots  and  shoots 
(Figs.  76  and  106). 

Experiments  on  Brassioa. 

These  experiments  were  on  cabbage  plants  and  cauliflower 
plants  grown  in  the  hothouse.  Into  these  plants,  generally 
believed  to  be  derived  from  the  same  species  ( Brassica 
oleracea),  inoculations  into  the  leaf  axils  were  made  on  Sep¬ 
tember  29,  1916,  the  hop  strain  of  the  crown-gall  organism 
being  used  ;  and  tumors  containing  both  shoots  and  roots  were 
obtained.  The  shoots  from  these  tumors  were  twisted,  abor¬ 
tive,  and  swollen  at  the  base,  or  sometimes  sarcomatous 
throughout,  and  were  generally  whitish  or  with  only  a  little 
leaf  green.  The  appearance  of  an  inoculated  stem  of  cabbage 
bearing  two  tumors  is  shown  in  Fig.  77,  and  both  the  front 
and  back  view  of  an  inoculated  stem  of  cauliflower  is  shown 
in  Figs.  78,  79. 

Inner  Structure  of  the  Teratoids. 

The  Pelargonium  embryomas  were  the  first  discovered  and 
up  to  this  time  they  are  the  only  ones  that  have  been  sectioned 
freely  in  series.  The  illustrations  and  comments,  therefore, 
under  this  head  will  be  confined  mostly  to  the  geranium,  the 
equally  interesting  inner  structure  of  the  tobacco,  balsam  and 
other  teratoids  being  left  for  future  consideration. 

With  the  exception  of  one  internodal  tumor  (Figs.  80-87) 
the  tumors  used  for  these  sections  were  axillary  teratoids  (like 
that  shown  in  Fig.  52)  and  were  produced  by  pure-culture 
inoculations,  made  in  October,  1915,  with  the  hop  strain  of 
Bacterium  tumefaciens. 


The  material  for  the  sections  was  collected  February  28, 
1916,  fixed  in  Carnoy’s  solution  (f  ethyl  alcohol,  ]  glacial 
acetic  acid),  embedded  in  paraffin,  sectioned  in  series  on  the 
microtome,  and  suitably  stained  and  counter-stained,  generally 
a  long  time  with  methyl  green  for  the  woody  parts  and  then 
a  short  time  with  acid  fuchsin  (for  the  parenchymatous  parts). 

In  some  cases  in  the  depths  of  the  Pelargonium  tumors  1 
have  seen  what  I  take  to  be  floral  anomalies,  in  other  cases  I 
have  not  identified  the  fragments,  and  in  still  others  they  are 
clearly  vegetative  (leafy)  parts.  These  parts  are  frequently 
lined  with  membranes  and  lie  unconformably  in  other  tissues, 
often  sidewise  or  upside  down,  as  may  be  seen  from  the  photo¬ 
micrographs.  These  embryonic  fragments  all  lie  in  the 
abnormally  thickened  cortical  part  of  the  tumor,  never  in  the 
pith  or  xylem  region,  so  far  as  observed.  They  have  been  seen 
in  all  stages  of  development.  Whether  on  the  surface  or 
buried,  these  teratoid  fragments  are  usually  small,  and  they 
are  not  malignant  except  in  the  sense  that  they  are  under  an 
abnormal  and  evil  stimulus  due  to  the  rapidly  proliferating, 
unripe  sarcoma  cells.  Wherever  situated,  they  are  in  all 
respects  like  other  (normal)  embryonic  organs,  except  that 
they  are  fragmentary,  as  if  cut  off  and  displaced  by  the  growth 
of  the  tumor,  are  very  feebly  vascularized,  imperfectly 
nourished,  and  subject  to  early  decay.  Their  embryonic  nature 
is  also  shown  by  the  small  size  of  their  cells,  as  compared  with 
mature  cells  of  the  same  sort  of  tissue,  by  their  rich  plasma,  by 
their  deep  reaction  to  stains,  and  by  what  they  develop  into, 
all  of  which  is  evident  on  the  photomicrographs.  In  any  stage 
they  are  easily  distinguished  from  the  sarcoma  by  their  unlike 
behavior  toward  stains  and  by  their  regularly  co-ordinated 
cell  structure.  In  the  orderly  arrangement  of  their  cells  the 
elements  of  the  embryonic  tissue  in  these  tumors  may  be 
likened  to  the  elements  of  a  brick  wall,  whereas  the  elements  of 
the  sarcoma  are  almost  as  disorderly  as  those  of  a  fallen  wall 
"(Figs.  38,  105).  In  some  cases  where  two  or  three  of  these 
epidermal  fragments  come  together  with  a  small  cavity  between 
them,  as  in  Figs.  90,  96,  97,  they  are  somewhat  suggestive 
of  cysts. 

Fig.  80  shows  a  vertical  section  through  a  Pelargonium  ter¬ 
atoid  produced  on  the  cut  surface  of  an  internode  by  needle- 
pricks  introducing  Bacterium  tumefaciens.  The  outer  sur¬ 
face  of  the  stem  is  at  the  left  and  the  arrows  indicate  approxi¬ 
mately  the  level  of  the  cut  surface,  below  which  for  a  short 
distance  there  is  a  disturbance  in  both  the  cortex  and  the  pith, 
but  the  principal  development  of  the  tumor  has  been  from 
the  region  of  the  vascular  bundle  and  both  phloem  and  xylem 
are  involved  in  it,  the  wood  in  particular  being  much  thickened. 
The  protoxylem  region  is  not  disturbed,  nor  is  the  deeper  pith 
or  cortex.  At  the  top  are  teratoid  elements.  Many  sections 
were  cut  through  this  tumor,  which  in  this  region  showed 
floral  color,  and  details  of  them  at  various  levels  are  here 
shown,  e.  g.,  Fig.  81  shows  thickened  and  distorted  cambium 
in  the  deeper  part  of  the  tumor,  the  outermost  tracheae  (xylem 
vessels)  being  at  the  right  and  the  sieve  tubes  (phloem)  at 
the  left. 
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Fig.  82  is  from  the  same  section  but  nearer  the  surface,  i.  e., 
in  the  cortex  of  the  tumor.  It  shows  one  of  those  nests  of 
twisted  cells  and  vessels  that  in  crown  gall  so  commonly  take 
the  place  of  the  normally  oriented  tissues — a  whorl  of  tissues 
with  changed  cortex  cells  at  the  center,  curved  tracheae  mid¬ 
way,  and  bent  sieve  tubes  on  the  periphery.  In  crown  galls  on 
various  plants,  e.  g.,  the  peach,  these  pearl-like  nests  of  woody 
whorls  can  be  shelled  out  of  the  soft  surrounding  parts  of  the 
tumor  as  smooth,  irregular,  hard  nodules,  round  or  more  often 
tapering  to  a  sharp  point  (first  described  by  Tourney).  Fig. 
83  shows  two  smaller  immature  whorls  of  the  same  sort  located 
one  field  of  the  microscope  above  Fig.  82. 

Fig.  84  shows  a  lump  of  deep-staining  sarcomatous  tissue 
(with  distorted  tracheae)  lying  in  more  or  less  disturbed  cor¬ 
tex  and  connected  by  a  coarser  rather  vague  pedicle  of  cells 
(lower  side  and  better  developed  in  another  section)  to  the 
main  body  of  the  sarcoma. 

Fig.  85,  from  the  same  vicinity,  shows  in  its  center  (white 
area)  the  beginning  of  tumor  disintegration.  The  central 
cells  in  this  area  were  shriveled  and  the  surrounding  ones  dead 
at  the  time  the  material  was  fixed.  This  area  has  stained  a 
feeble  greenish  white,  but  has  no  power  to  fix  the  red  fuchsin 
stain.  Fig.  86  shows  sarcoma  cells  enclosing  an  island  of  un¬ 
changed  (?)  coarse-celled  tissue  (cortex  ?),  near  the  surface 
(top)  of  the  tumor.  The  cells  are  much  larger  than  those  of 
ordinary  cortex.  Fig.  87  gives  another  portion  of  the  sarcoma 
showing  the  small  size  and  loss  of  orientation  in  its  cells.  This 
lies  in  the  middle  of  the  tumor  and  consists  chiefly  of  rapidly 
dividing  parenchyma  cells  among  which  are  a  few  distorted 
vessels  (traehese).  The  ratio  of  nuclear  matter  to  cell  cavity 
in  normal  cortex  cells  of  tobacco  or  geranium  is  about  as 
1 :  500,  but  in  rapidly  dividing  sarcoma  cells,  that  is,  in  cells 
which  cannot  mature  before  another  division  occurs,  the  ratio 
is  greatly  reduced,  being  only  about  1 :  20  or  1 :  30.  In  other 
words,  the  volume  of  nuclear  material  is  greatly  increased  in 
the  sarcoma. 

Fig.  88  is  from  a  solid  axillary  embryoma.  It  is  a  planar 
enlargement  of  a  considerable  fragment  of  the  tumor,  viz.,  of 
a  whole  microtome  section,  the  surface  of  the  tumor  being  at 
the  left.  The  curved  part  from  the  center  (XY)  to  the  left 
represents  the  overgrown  cortex  in  which,  at  or  near  the 
lettered  places  and  elsewhere,  are  located  the  embryonic  frag¬ 
ments,  photomicrographs  of  some  of  which  are  shown  in  Figs. 
90  to  99,  Fig.  89  showing  a  small  abortive  surface  organ. 
Many  of  these,  as  already  stated,  were  red,  i.  e.,  showed  floral 
color.  All  the  deeply  staining  parts  of  this  section,  whether 
lettered  or  not,  contain  embryonic  tissues.  Special  attention 
is  called  to  the  fragmentary  nature  of  these  organs  lying  un- 
conformably  on  other  tissues  (Figs.  90  to  92,  95),  to  the 
development  of  trichomes  (hairs)  on  the  epidermis  of  these 
buried  fragments  (Figs.  92,  94),  to  the  orderly  arrangement 
and  characteristic  staining  of  the  component  cells  of  these 
embryonic  masses,  and  to  the  proximity  of  differently  staining 
pseudo-embryonic  and  disorderly  (sarcomatous)  elements 
(Figs.  90,  92,  93). 


Fio-s.  101  to  104,  which  are  from  another  tumor,  show  a 
small  tooth-shaped  bud,  normally  arranged  as  to  its  cells,  but 
lying  bottom  up  in  overgrown  cortex  and  surrounded  by 
sarcomatous  elements.  Especially  in  Fig.  105  (from  the  same 
series)  the  sharp  border-line  between  sarcoma  and  overgrown, 
but  normally  arranged  cortex,  can  be  seen  most  beautifully. 
Figs.  101-104  and  Fig.  105  are  details  of  Figs.  65  and  64  in 
my  paper  in  The  Journal  of  Cancer  Research ,  April,  1916, 
there  insufficiently  magnified,  but  which  may  be  consulted  for 
orientation.  Fig.  105  is  taken  from  the  right  side  of  Fig.  64 
along  the  border-line  of  B-B.  In  Fig.  100,  for  comparison 
with  101,  is  shown  the  normal  cortex  of  the  Pelargonium  stem 
covered  with  cork. 

In  Fig.  101  is  shown  the  surface  layer  (enlarged  cortex)  of 
an  embryoma  covered  by  a  membrane  (epidermis)  and  bearing 
(at  this  level)  five  trichomes.  It  is  a  part  of  the  tumor,  i.  e., 
of  the  overgrowth,  and  its  cells  are  smaller  than  the  normal  cor¬ 
tex  cells,  but  they  are  arranged  in  an  orderly  way  and  are  non- 
malignant  except  perhaps  the  deeper  and  dark-stained  ones. 
One  field  of  the  microscope  below  this  section  (deeper  in  the 
tumor)  is  presented  in  Fig.  102,  in  the  middle  of  which  is  the 
tooth-shaped  piece  of  tissue  (bud)  covered  with  a  membrane 
and  having  in  its  center  embryo  vessels,  but  with  its  apex 
pointed  directly  away  from  the  surface  of  the  plant,  i.  e., 
toward  the  center  of  the  tumor,  the  impulse  to  this  abnormal 
development  being  lodged  in  the  surrounding  bacterially 
occupied  sarcoma  cells  shown  in  the  following  plates  (Figs. 
103  to  105). 

Recapitulation  of  Crown-Gall  Investigations 
(As  Related  to  Cancer). 

(1)  Crown  gall  is  a  common  tumor  due  to  a  white  rod¬ 
shaped  polar-flagellate  sehizomyeete.  It  occurs  on  many  kinds 
of  plants,  wild  and  cultivated,  but  chiefly  on  the  latter. 

(2)  In  certain  striking  ways,  as  I  have  previously  pointed 
out,  this  tumor  resembles  malignant  animal  tumors. 

(3)  For  earlier  literature  on  its  structure  and  etiology,  and 
on  the  morphology  and  biology  of  the  organism  causing  it, 
consult  Bulletins  213  and  255  of  the  Bureau  of  Plant  Industry, 
U.  S.  Department  of  Agriculture  (price  40  and  50  cents),  to 
be  had  from  the  Superintendent  of  Documents,  Government 
Printing  Office,  Washington,  D.  C.  In  the  Journal  of  Cancer 
Research  (April,  1916)  I  have  specially  summarized  my  con¬ 
ception  of  its  relation  to  human  cancer,  and  in  Science  (n.  s. 
June  23,  1916),  I  have  endeavored  to  answer  various  objec¬ 
tions  to  my  views. 

(4)  The  commonest  form  of  the  tumor  is  a  sarcoma,  that  is, 
a  hyperplasia  developed  out  of  conjunctive  tissues.  In  1906, 
for.  the  first  time,  this  tumor  was  produced  with  a  definite 
micro-organism  by  the  writer  and  his  associates,  since  which 
time  we  have  produced  hundreds  of  crown  galls  with  pure 
cultures  of  our  Bacterium  tumefaciens.  Cancers  occur,  there¬ 
fore,  if  my  interpretation  is  correct,  not  only  in  animals,  but 
also  in  plants. 
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(5)  The  parasite  is  intracellular  and  invisible,  or  at  least 
very  hard  to  demonstrate  in  tissues,10  but  can  be  isolated  by  the 
methods  of  the  bacteriologist.  It  can  also  be  isolated  on  slides, 
and  stained,  by  diffusion  in  sterile  water  from  the  cut  surface 
of  fresh  young  tumors,  and  is  then  seen  to  be  about  the  same 
size  and  shape  as  when  grown  in  cultures.  It  is  not  very 
abundant  in  the  tumor.  It  is  not  demonstrable  in  the  vessels 
or  between  the  cells. 

(6)  It  does  not  kill  the  tissues,  but  stimulates  them  into 
abnormal  growth  by  means  of  its  diffusible  products — acid  and 
alkaline.  (See  “  Mechanism  of  Tumor  Growth  in  Crown 
Gall,”  Journal  of  Agricultural  Research ,  January  29,  1917.) 
Death  of  tissues  comes  about  in  other  ways,  i.  e.,  by  loss  of 
water  or  by  the  destructive  action  of  other  organisms,  the 
naked  tumor  offering  unusual  facilities  for  their  entrance. 

(7)  The  ordinary  crown  gall,  as  elsewhere  described,  gives 
rise  to  parenchymatic  tumor  strands  on  which  secondary 
tumors  develop  with  the  structure  of  the  mother  tumor.  Many 
of  these  secondary  tumors  have  been  seen  especially  on  the 
Paris  daisy,  but 'so  far  as  observed  not  one  of  them  has  been  an 
embryoma. 

(8)  Many  of  the  experimentally  produced  tumors  here 
described  are  embryomas,  that  is,  sarcomas  containing  rapidly 
developing  abortive  parts  of  the  young  plant — roots,  stems, 
leaves  and  flower-buds  or  cells  containing  floral  pigment. 

(9)  These  tumors  are  caused  by  the  same  parasite  as  the 
ordinary  crown  galls,  the  difference  between  the  two  types  of 
tumor  being  due  to  unlike  reactions  of  the  various  tissues. 

If  conjunctive  tissue  only  is  stimulated,  a  simple  sarcoma 
results,  but  if,  on  the  contrary,  the  infected  conjunctive  tissue 
cells  are  close  to  totipotent  or  pluripotent  cells,  then  they  also 
begin  to  grow  and  a  complex  tumor  results — an  embryoma. 

(10)  When  the  embryomas  give  rise  to  secondary  tumors, 
the  latter  are  either  embryomas,  like  the  mother  tumor,  or 
simple  sarcomas.  In  this  particular,  also,  they  follow  the  law  I 
of  animal  embryomas  (Askanazy). 

(11)  The  organs  or  tissue  fragments  in  the  embryomas  are 
feebly  vascularized  and  abort  at  various  stages  of  development, 
usually  early. 

(12)  The  organs  and  fragments  of  organs  in  these  tumors 
are  often  monstrous,  i.  e.,  simplified  or  reduced  or  duplicated, 
or  fused,  or  abnormally  oriented,  or  asymmetrical;  and  fre¬ 
quently  their  tissues  also  are  subsequently  invaded  by  the 
sarcoma. 

(13)  Monsters  occur  frequently  in  nature  and  have  been 
produced  repeatedly  in  various  ways,  e.  g.,  by  grafting  or  by 
fragmentation  of  eggs,  but  are  never  sarcomatous  or  only 
accidentally  so.  This  is  the  first  time,, so  far  as  I  know,  that 
embryomas  have  been  produced  experimentally,  and  certainly 
the  first  time  they  have  been  produced  by  means  of  inoculations 
introducing  a  micro-organism. 


10 1  now  think  the  intracellular  rods  which  we  stained  by  means 
of  gold  chloride,  and  which  I  interpreted  as  the  parasite,  are 
mitochondria. 


(14)  Whether  epitheliomas  and  carcinomas  can  also  be  pro¬ 
duced  in  plants  by  bacterial  inoculation  remains  to  be  deter¬ 
mined,  but  I  believe  they  can  be.  My  reason  for  thinking  so 
is  the  fact  that  I  have  obtained  the  first  stages  of  cell  division 
in  epidermal  cells  by  bacterial  inoculation  and  see  no  reason  to 
doubt  that  under  favorable  conditions  the  epidermis  would 
continue  to  divide  and  would  follow  its  own  law  of  growth  in 
tumor  development,  i.  e.,  downward  into  the  subepidermal 
tissues.  This  must  be  left  for  further  experiment. 

(15)  Frequently  normal  tissues  are  torn  and  crushed  by  the 
enlarging  tumor  (mass  invasion),  but  there  is  also  an  indi¬ 
vidual  invasion  on  the  part  of  tumor  cells  and  vessels  (Fig. 
115).  I  do  not  know,  however,  whether  surrounding  tissues 
are  also  absorbed. 

Some  Definitions. 

By  request,  and  rather  against  my  own  inclination,  I  give 
some  definitions  which  may  perhaps  tend  to  a  better  under¬ 
standing  of  my  text. 

Bark. — Outer  part  of  a  stem  from  cambium  cylinder  to  the 
surface.  In  young  stems  it  consists  of  (a)  phloem,  (b)  phloem 
rays,  (c)  cortex,  (d)  epidermis.  Often  the  cortex  also  contains  bast 
fibers  and  collenchyma,  which  are  strengthening  tissues.  In  older 
stems  the  outer  part  contains  cork  and  various  dead  tissues  of  a 
protective  nature. 

Bast. — The  inner  part  of  the  bark.  Often  distinguished  as  hard 
bast  (=  bundles  of  tough  fibers)  and  soft  bast  (=the  phloem). 

Bud. — A  group  of  dormant  cells  having  the  potentiality  of  a 
shoot;  the  anlage  of  a  shoot.  Buds  are  commonly  found  in  the 
leaf  axils. 

Adventitious  Buds. — Buds  occurring  in  abnormal  places,  usually 
in  the  absence  of  definite  anlage,  and  under  some  special  stimulus. 

Cambium. — Any  generative  layer,  as  cork-cambium.  Used  with¬ 
out  qualification,  the  generative  layer  encircling  the  wood  cylinder. 
Wood  is  produced  from  its  inner  face  and  bark  from  its  outer  face. 

Cells—  Nodal  points  in  an  organism.  The  morphological  units 
of  the  body.  Growth  takes  place  by  division  of  cells,  but  every  com¬ 
plex  multicellular  organism  must  be  regarded  as  one  thing  no  mat¬ 
ter  how  many  cells  compose  it,  since  all  its  parts  are  physiologically 
coordinated.  Morphologically  also  the  individual  cells  are  not 
separate  entities,  but  are  connected  in  many  instances  by  delicate 
bands  of  protoplasm.  As  we  pass  downward  in  the  scale  of  develop¬ 
ment  the  coordination  is  less  imperative. 

Vnipotent.Sa.id  of  cells  capable  of  producing  only  one  sort  of 
tissue,  e.  g.,  connective  tissuA 

Multipotent  or  Pluripotent. — Said  of  cells  capable  of  producing 
several  tissues  or  a  considerable  part  of  the  body. 

Totipotent. — Said  of  cells  capable  of  producing  the  whole 
organism. 

Collenchyma. — A  protecting  and  strenghtening  tissue  found  in 
the  outer  part  of  the  cortex  in  many  plants.  It  consists  of  groups 
of  lengthened  cells  with  thickened  angles. 

Conjunctive  Tissues. — The  connective  tissues  of  the  plant.  See 
diagram. 

Cork. — A  firm,  impervious,  many-layered,  protective  tissue 
which  takes  the  place  of  the  epidermis  on  older  stems. 

Cortex. — The  outer  part  of  the  living  bark.  The  cylinder  of 
parenchymatic  cells  lying  between  the  phloem  and  the  epidermis 
or  its  equivalent,  i.  e.,  on  the  older  stems  the  cork  cylinder. 
Special  cells  of  the  cortex  exhibit  various  secretory  functions. 
Embryonic—  Of  or  pertaining  to  the  embryo  plant  or  animal. 
Pseudo-Embryonic  Tissue. — Cancerous  tissue  in  the  broad  mean¬ 
ing  of  that  term.  This  tissue  has  taken  on  increased  vegetative 
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activity,  emancipated  from  physiological  control,  and  at  the  same 
time  has  lost  the  ability  to  ripen  and  differentiate  its  cells.  This 
is  the  most  fundamental  distinction  between  cancerous  tissue  and 
normal  embryonic  tissue. 

Epidermis. — A  living  layer,  one  cell  thick,  covering  young  stems, 
leaves,  etc.  Its  outer  surface  is  protected  by  cutin,  wax,  etc.  The 
plant  equivalent  of  epithelium. 

Fasciation. — A  peculiar  phenomenon  not  uncommon  in  plants, 
whereby  a  growing  point  flattens  out  as  it  grows  or  breaks  up  into 
several  to  many  flattened  fused  shoots — a  monstrous  growth. 

Germ  Cells. — Those  ovarian  cells  which,  when  fertilized  or  de¬ 
veloped  parthenogenetically,  reproduce  the  entire  organism.  Pos¬ 
sibly,  also,  cells  or  groups  of  cells  widely  distributed  in  the  body 
(either  normally  or  abnormally)  and  usually  dormant  but 
potentially  able  to  reproduce  the  whole  or  a  considerable  part  of 
the  organism.  Such  cells  are  supposed  by  many  persons  to  be  the 
only  ones  capable  of  producing  embryomas. 

Giant  Cells. — Cells  containing  several  to  many  nuclei.  Those 
not  due  to  cancer  are  distinguished  as  “  foreign  body  ”  giant  cells, 
but  this  is  probably  a  distinction  without  a  difference.  They  are 
found  in  tuberculous  nodules,  in  nematode  galls,  and  in  tissues 
reacting  to  the  injection  of  various  extraneous  substances. 

Somatic  Cells. — The  mass  of  cells  making  up  the  body  of  a  plant 
or  animal.  All  cells  but  germ  cells.  Terms  used  by  Weissmann. 

Hyperplasia. — A  tumor  due  to  increase  in  number  of  cells.  All 
cancers  are  hyperplasias,  but  all  hyperplasias  are  not  cancers. 

Hypertrophy. — An  enlargement  of  individual  cells. 

Medullary  Rays. — Conjunctive  tissue  separating  the  vascular 
bundles  and,  in  stems  of  the  first  season,  extending  from  cortex  to 
pith.  The  silver  grain  of  wood.  It  is  developed  from  the  cam¬ 
bium  line.  See  radiating  black  lines  in  text  figure. 

Phloem  Ray. — The  outer,  bark-part,  of  the  medullary  ray. 

Xylem  Ray. — The  inner,  wood-part,  of  the  medullary  ray. 

Meristem. — Any  cambium  or  generative  layer. 

Mitochondria. — Normal  organs  of  the  cell  which  recently  have 
attracted  much  attention.  They  are  self-motile.  Often  they  are 
rod-shaped  and  divide  like  bacteria,  which,  frequently,  they  also 
resemble  in  size  and  in  movement.  Their  function  is  unknown  or 
still  in  dispute.  (See  a  very  good  paper  by  Lewis  and  Lewis,  in 
Amer.  Journ.  of  Anatomy,  1915,  XVII,  No.  3,  pp.  339-401. 

Node  and  Internode. — The  joints  of  a  stem.  See  text. 

Pith. — The  inner  part  of  the  conjunctive  tissue.  It  forms  the 
center  of  stems,  and  in  old  stems  it  is  a  dead  tissue. 

Phloem. — Technical  name  for  the  inner  part  of  the  bark  cylinder. 
It  consists  chiefly  of  sieve  tubes  and  companion  cells.  It  functions 
as  a  carrier  (downward)  of  elaborated  nitrogenous  slime  com¬ 
pounds.  See  R  of  text  figure. 

Phloem  Ray. —  (See  medullary  ray.) 

Plasma. — Protoplasm. — The  living  contents  of  the  cell  outside 
the  nucleus.  It  consists  of  a  clear,  non-motile,  fatty  surface  mem¬ 
brane  (hyaloplasm)  which  controls  osmosis,  and  of  an  interior, 
granular  motile  polioplasm.  In  terms  of  colloidal  chemistry  the 
hyaloplasm  is  a  gel  and  the  polioplasm  is  a  sol. 

Protophloem. — Primary  soft  bast.  The  earliest  phloem. 

Protoxylem. — The  primary  wood  consisting  of  ring  vessels  or 
spiral  vessels.  The  earliest  xylem.  See  S  of  text  figure. 

Secondary  Infection.— As  here  used  the  invasion  of  a  cancer  by 
some  parasite  or  saprophyte. 

Starch. — A  carbohydrate  storage  product  corresponding  to  glyco¬ 
gen  in  the  animal.  The  plant  converts  starch  into  sugar  to  meet 
needs  of  growth,  and  excess  of  sugar  is  generally  stored  as  starch. 
There  is  often  much  starch  in  crown  galls  just  as  there  is  much 
glycogen  in  cancers. 

Stroma. — The  connective  tissue  and  vessels  of  a  tumor.  In 
crown  gall  it  consists  of  conjunctive  tissue  and  two  types  of  vessels 
— tracheae  from  the  xylem,  and  sieve  tubes  from  the  phloem. 


Stuff. — Technical  term  introduced  by  Sachs  to  designate  hypo¬ 
thetical  reserve  substances  specially  adapted  for  development  of 
roots,  shoots,  etc. 

Trichomes. — The  hairs  of  plants.  These  are  outgrowths  from 
cells  of  the  epidermis.  They  are  either  simple  or  compound. 
Many  are  glandular  at  base  or  apex. 

Turgor. — Opposite  of  flaccidity;  the  state  of  being  full  of  water. 
Without  turgor  no  cell  can  divide. 

Wood. — The  lignified  chief  strengthening  and  supporting  part  of 
the  stem,  which  acts  also  as  a  conductive  and  aerating  tissue. 
It  is  composed  mostly  of  thickened  fibers  and  vessels  permeated 
with  a  hard  substance  called  lignin,  but  it  also  contains  more  or 
less  parenchyma.  Its  earliest  formed  vessels  next  to  the  pith 
periphery  are  ring  or  spiral  vessels.  These  very  soon  give  place 
in  the  plants  here  considered  to  tracheae  (pitted  or  scalariform 


Diagram  of  structure  of  a  tobacco  stem  (internode)  in  cross- 
section.  The  black  center,  black  periphery  and  black  radial  bands 
represent  the  conjunctive  tissue,  while  the  white  areas  represent 
the  general  arrangement  of  the  vascular  bundles.  R,  outer 
phloem;  C,  cambium;  X.  xylem  (wood);  S,  location  of  the  spiral 
vessels;  P.  inner  phloem.  Teratoids  may  arise  by  inoculation 
either  from  C  or  from  the  outer  face  of  P. 

vessels),  which  are  the  only  sort  in  the  secondary  wood.  Tracheae 
do  not  occur  normally  in  cortex  or  pith  but  are  produced  there 
under  the  stimulus  of  the  crown  gall  Schizomycete. 

Xylem. — Technical  name  for  the  wood  cylinder.  It  consists  of 
vessels,  wood  fibers,  and  wood-parenchyma  traversed  by  medullary 
rays.  It  functions  not  only  as  a  support  and  as  a  carrier  (upward) 
of  water  and  dissolved  salts,  but  acts  also  as  an  aerating  tissue. 

Cancer. — In  England  and  France,  and  in  my  usage,  which  fol¬ 
lows  the  common  usage,  the  name  for  any  malignant  tumor 
(hyperplasia)  from  whatever  tissue  derived.  Among  oncologists 
in  Germany  and  the  United  States,  this  term  is  usually  restricted 
to  carcinoma. 

Sarcoma— A  fleshy,  malignant  tumor  (hyperplasia)  produced 
from  connective  tissue  cells. 

Epithelioma.- — A  flat,  eroding,  malignant  tumor  (hyperplasia) 
developed  from  epithelial  cells  which  grow  downward  into  the 
subepithelial  tissues. 
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Carcinoma.— A  malignant  tumor  (hyperplasia)  developed  from 
the  epithelium  of  various  glands. 

Embryoma.  Terms  used  to  denote  the  most  com- 

Atypical  Teratoid.  plex  type  of  tumor  in  which,  in  man,  the 

Embryonal  Teratoid,  malignant  part  consists  usually  of  a 

Solid  Cyst.  sarcoma  or  of  a  glioma  (Askanazy) 

mixed  in  with  rapidly  growing  fetal  fragments.  This  form  is  said 
to  be  rather  rare  in  the  ovary  and  rather  frequent  in  the  testicle, 
but  occurs  in  many  parts  of  the  body.  Said  also  to  be  either 
malignant  or  not  malignant.  Probably  still  confused  to  some 
extent  with  the  following: 

Cyst.  Terms  used  to  designate  a  non-cancerous 

Hollow  Cyst.  tumor  consisting  of  an  invaginated  surface 

Dermoid  Cyst.  layer  (ectoderm)  containing  epithelium, 

Typical  Teratoid,  hair,  fat,  and  sometimes  fragments  of  var¬ 
ious  organs,  as  bones,  teeth,  etc.,  or  more  rarely  a  very  consider¬ 
able  part  of  the  foetus.  The  commonq^t  kind  is  the  ovarian 
dermoid. 

DESCRIPTION  OF  FIGURES. 

Fig.  1.— Tobacco  inoculated  February  14,  1916,  with  Bad.  tume- 
faciens  (hop  strain  through  sunflower  in  1915)  into  leaf  axils  at 
the  top  of  the  plant  when  young.  Below:  A  rough,  brownish, 
naked  crown  gall  from  the  middle  of  which  has  developed  a  pale 
green  fused  mass  of  more  than  100  leaf-buds.  Above:  At  Y  in  the 
midrib  is  a  non-teratoid  naked  tumor  which  has  ruptured  to  the 
surface.  This  leaf  was  deformed  from  the  beginning,  i.  e.,  the 
midrib  never  had  any  leaf-blade  on  the  right  side.  On  the  under 
surface  of  the  leaf  X  is  a  tumor  like  Y,  but  full  of  leafy  shoots. 
The  tumor  at  Z  is  also  a  teratoid.  Photo.  June  2,  1916.  (Natural 
size.) 

Fig.  2. — Tobacco  shoot  to  show  size  and  general  appearance  of 
the  cut  internode  (X)  when  ready  for  inoculation.  At  Y  is  the 
leaf  axil  from  which  a  shoot  would  have  developed.  (Natural 
size.) 

Fig.  3.  Similar  shoot  about  1  month  later.  This  was  a  check  on 
the  inoculations  of  July  7,  and  may  be  taken  as  a  type  of  the 
behavior  of  all  the  checks  on  the  internodal  main  axis  inoculations 
described  in  this  paper.  A  strong  sprout  (X)  has  pushed  from  the 
leaf  axil  next  below  the  cut,  which  has  healed  over  normally. 
Photo.  August  9,  1916.  (Natural  size.) 

Figs.  4,  5,  6,  and  7. — A  series  introduced  to  illustrate  the  initial 
slow  start,  subsequent  rapid  progress  and  equally  rapid  decay  of 
an  internodal  main  axis  (leafy)  teratoid  tumor  on  tobacco.  Cut 
internode  inoculated  by  needle-pricks  May  31,  1916.  Date  of  photo¬ 
graphs:  No.  4,  June  27.  (X  1%.)  Most  of  the  growth  here  shown 
had  developed  during  the  previous  6  days.  No.  5,  June  30  (X  4% 
circa),  shows  numerous  diminutive  shoots  pushing  out  of  the 
tumor  substance  which  is  growing  rapidly.  No.  6,  July  14,  i.  e., 
17  days  after  Fig.  4.  Tumor  now  covered  with  leafy  sprouts,  a  few 
of  which  have  reached  a  length  of  2  to  3  inches.  A  normal  shoot 
(X)  from  axil  of  the  leaf  Y,  and  corresponding  to  X  of  Fig.  3,  is  at 
the  extreme  left;  all  others  are  from  the  tumor.  Many  of  the  leaves 
(Z)  have  cleft,  one-sided  or  otherwise  defective  blades.  (X  1V2.) 
No.  7,  same  as  6  but  natural  size  and  from  the  opposite  side  where 
decay  has  begun  (direction  of  the  arrow).  There  is  a  small  tumor 
bursting  from  the  top  of  X  which  is  a  defective  leaf — one  lacking 
most  of  its  blade.  At  Y  is  another  defective  leaf — the  blade  being 
reduced  on  the  right  side. 

Fig.  8.— Slow-growing  internodal  (main  axis)  leafy  tobacco 
teratoid.  All  of  the  shoots  are  from  the  tumor  and  there  are  no 
flower-buds.  Stem  inoculated  May  31,  1916.  Photo.  August  1 
(X  iy2.) 

Fig.  9.  The  same  tumor  as  in  Fig.  8,  but  a  month  later  and  much 
larger.  Entire  time  3  months.  Necrosis  has  begun.  All  of  the 
small  shoots  are  from  the  tumor;  some  are  dead  and  others  are 


dying.  The  large  shoot  (X)  developed  from  a  lower  normal  leaf 
axil  prior  to  the  formation  of  the  tumor.  Photo.  August  31. 
(X  iy2.)  The  last  of  the  teratoids  of  May  31. 

Fig.  10.  Slow-growing  internodal  crown-gall  tumors  on  tobacco. 
The  upper  tumors  are  teratoids,  the  hairy  masses  being  small 
leafy  shoots.  The  lower  tumor  is  a  sarcoma.  An  independent 
small  teratoid  has  developed  at  X.  Inoculated  by  needle-pricks 
May  31,  1916.  Photo.  August  10.  (X  8.) 

Fig.  11.— Section  through  Fig.  10.  The  right-hand  (teratoid) 
tumor  originates  from  the  cambium;  the  left-hand,  which  is  naked 
and  apparently  contains  no  teratoid  elements,  originates  from  the 
xylem  side  of  the  cambium  (the  wood),  which  is  much  thickened. 
The  tissues  are  t,  t.  embryonic  (teratoid)  elements;  cor,  cortex; 
p,  outer  phloem;  c,  cambium;  xy.  xylem;  i  p,  inner  phloem;  m, 
pith.  (X  8.) 

Fig.  12.  Cut  surface  of  two  stems  of  tobacco  showing  very  slow- 
growing  internodal  teratoid  tumors,  the  lower  dead  and  the  upper 
dying.  They  were  slow  to  start  and  there  was  no  growth  in  either 
for  a  month  or  six  weeks  prior  to  the  date  of  the  photograph.  The 
openings  are  needle-punctures  from  which  no  tumors  developed, 
and  most,  it  will  be  observed,  are  in  the  pith.  Inoculated  May  31. 
Photo.  August  18.  (X  4  circa.) 

Fig.  13. — Internodal  crown-gall  teratoid  on  tobacco.  More  than 
50  leafy  shoots  grew  from  this  tumor.  The  shoot  (X)  developed 
after  the  main  axis  was  removed  and  before  the  tumor  grew.  The 
influence  of  the  tumor  extends  not  only  below  in  the  main  axis, 
but  also  into  the  first  internode  of  the  big  shoot  at  the  left,  as 
shown  by  the  budding  roots  (R.  R) ,  absent  above  and  below.  In¬ 
oculated  May  31.  Photo.  June  25.  (X  1%  circa.) 

Fig.  14. — Top  view  of  the  tumor  shown  in  Fig.  13.  No  flower- 
buds  but  numerous  green  (leafy)  sprouts  out  of  the  pale  brown 
naked  substance  of  the  tumor.  (X  3  circa.) 

Fig.  15.— Slow-growing  crown-gall  tumors  on  cut  surface  of 
tobacco  stem  (internode).  Numerous  small  sarcomas  and  also 
five  distinct  centers  of  (leafy)  teratoid  growth,  four  of  which 
(f)  have  originated  on  the  inner  edge  of  the  vascular  ring.  The 
teratoid  (X)  near  the  surface  is  probably  from  the  cambium.  The 
teratoid  tissue,  of  course,  is  covered  with  an  epidermis;  the 
sarcomas  are  naked.  For  a  longitudinal  section  in  direction  of  the 
arrows  see  Fig.  17.  Photo.  June  26.  (X  7.) 

Fig.  16. — Crown-gall  tumors  on  cut  surface  of  tobacco  internode. 
Several,  small,  naked  tumors  and  at  least  three  distinct  centers  of 
teratoid  growth  which  are  from  the  inside  of  the  vascular  ring. 
The  roundish  openings  are  needle-stabs  from  which  no  tumors 
developed.  Stem  inoculated  May  31,  1916.  Photo.  July  3,  1916. 

( X  12  circa.) 

Fig.  17. —  (a)  Longitudinal  section  of  Fig.  15  showing  teratoids 
(t,  t)  arising  inside  the  cambium  line  (c,  c). 

(b)  Cross-section  of  a  normal  portion  of  the  same  stem.  Cor, 
cortex;  v,  vascular  ring;  m,  medulla;  o  p.  outer  phloem;  i  p. 
inner  phloem.  Planar  enlargement  from  fresh  material. 

Fig.  18.  Longitudinal  section  of  a  very  slow-growing  crown-gall 
teratoid  (leafy)  tumor  on  cut  surface  of  tobacco  internode  (right 
side).  The  growth  is  from  the  cambium  and  the  wood  is  thickened. 
The  cortex  is  not  involved.  On  the  left  side  (top  in  figure)  is  a 
cortex  tumor.  This  does  not  involve  the  cambium  unless  sections 
are  missing  from  the  series,  yet  it  contains  some  teratoid  elements. 
It  is  probably  from  the  cambium  because  the  cambium  and  wood 
under  it  are  sarcomatous  and  at  another  level  the  cross-cut 
(inoculated)  surface  of  the  stem  (at  X)  bears  a  third  small  tumor 
which  is  a  teratoid  and  originates  in  the  cambium.  Inoculated 
May  31,  1916.  Collected  and  fixed  August  18.  Slide  1271-13. 
(Planar  enlargement.) 

Fig.  19. — Crown-gall  teratoid  on  tobacco,  showing  flower  buds. 
The  shoot  at  the  right  (X)  grew  from  the  leaf  axil  bud  below 
prior  to  the  development  of  the  tumor.  The  tumor  at  this  date  bore 
numerous  green  leaves  and  five  flower  buds,  and  the  base  of  the 
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shoot  at  Y  was  swollen.  For  the  appearance  turn  orpine 

days  later  when  it  was  nine  times  as  large,  see  g.  . 
inoculated  July  7,  1916,  on  the  cut  surface  of  the  main  axis  (in- 
ternode)  near  the  top  ot  the  plant  which  had  not JJ* 
but  was  nearly  ready  to  develop  flower  buds.  Photo.  July  31. 

(Natural  size.) 

Pro.  20. — Same  as  Fie.  1».  Several  ot  the  earliest  flower 
which  developed  stamens  and  pistils  hut  never  opened,  have  now 
fallen  off  as  at  X.  The  position  corresponds  (nearly)  to  that  o 
Fh  13  made  nine  days  earlier,  hut  the  tumor  Is  much  larger  and 
mfny  new  teratoid  elements  have  developed.  All  the  remaining 
flower  buds  (6,  6.  !,j  fell  off  a  few  days  later.  Fasciation  at  f 
and  in  other  places.  Photo.  August  9.  (Nearly  natural  size.) 
There  was  at  this  time  no  necrosis,  but  decay  set  in  a  few  days 
later  and  on  September  1  all  of  the  teratoid  elements  were  elth®r 
dead'or  dying,  and  the  body  of  the  tumor  was  beginning  to  shrivel. 

Fm  21 -Crown  galls  on  the  cut  stem  (internode)  of  a  tobacco 
plant  The  inoculations  were  made  July  7,  1916  into  the  cortex. 

A  few  needle-thrusts  may  have  entered  the  cambium  as  at  X  X 
Mt  none  of  the  tumors  has  developed  shoots,  h  * 
sarcomas.  Nearly  every  needle-thrust  produced  a  tumor.  The  t 
larger  tumors  at  the  top  were  of  the  same  size  as  the  others 
hours  earlier.  Photo.  July  31.  (X  8,  nearly.) 

Fig  22. — Teratoid  crown  gall  on  tobacco.  The  main  axis  was 
cut  off  at  the  top  of  the  plant  in  the  middle  of  an  internode,  and  the 
cnJ  end  inoculated  on  July  7  by  means  of  needle-pricks  from  an 
agar  streak  culture  of  Bact.  tumefaciens;  X  and  1  are s  norn 
shoots  which  developed  after  the  top  was  removed  and  b«fore  ^ 
tumor  appeared,  the  top  of  Y  being  cut  away  at  the  time  of  making 
the  photograph;  Z,  Z\  are  the  subtending  normal  leaves  Tumor 
filled  with  shoots,  the  bases  of  many  of  which  are  ^oUen  (sa  - 
comatous).  Photo.  August  4.  (Nearly  natural  size.)  No  necrosis. 

Fig  23. — Same  as  in  Fig.  22,  but  10  days  later  (38  days  from  date 
of  inoculation)  when  wilting  and  shriveling  of  the  teratoid  shoots 
had  begun,  and  also  a  decay  of  the  body  of  the  tumor  m  severa 
places  as  at  a,  6,  where  a  white  fungus  has  appeared  (Fusarium 
sp.).  Fasciations  occur  and  all  of  the  shoots  are  from  the  bod^of 
the  tumor.  No  flower  buds  appeared.  Photo.  August  1  . 

size.)  ....  .  „ 

Fm.  24.— Crown-gall  teratoid  developed  from  the  middle  ot 

tobacco  (main  axis)  internode.  Shoots  X  and  Y  began l^0' w  a* 
soon  as  the  top  was  removed,  i.  e.,  in  advance  of  the  tumor,  is 
normal,  X  has  become  infected  with  internal  tumors  ^  ie 
light  spots)  which  are  invasions  from  the  primary  tumor.  Tumor 
filled  with  luxuriant  leafy  shoots.  Plant  inoculated  on  the  cut 
surface  of  the  internode  July  7,  by  needle-pricks.  Photo.  August  1. 
(Natural  size,  nearly.) 

Fig.  25.— Same  as  Fig.  24,  but  14  days  later  (38  days  from 
inoculation).  The  tumor  has  developed  rapidly  and  in  the  upper 
part  now  to  be  seen  a  multitude  of  closely  packed  pale  green 
leaf-buds  like  those  shown  in  the  middle  of  Fig.  1.  No  evidence  o 
flower  buds.  The  larger  shoots  have  begun  to  shrivel  but  there  is 
as  yet  no  necrosis.  The  tumors  in  the  big  branch  at  the  left  ha 

not  ruptured  to  the  surface.  Photo.  August  14.  (X1V3-) 

Fig  26.— Same  as  in  Fig.  25,  but  23  days  later  (2  months  after 
inoculation)  when  all  the  shoots  have  shriveled  and  necrosis  of  the 
body  of  the  tumor  is  far  advanced.  Photo.  September  6,  1916. 
(Natural  size,  nearly.)  For  a  view  of  the  opposite  side  of  this 
tumor  on  the  same  date  but  one  quarter  natural  size,  see  lower 

tumor  of  Fig.  29. 

Fig  27. _ a.  b.  Top  view  of  two  crown-gall  teratoids  produced  on 

cut  surface  of  tobacco  internodes.  The  tumors  contain  many 
distinct  centers  of  greenish  (leafy)  teratoid  growth,  but  none  of 
them  has  passed  much  beyond  the  stage  of  buds,  or  judging  from 
other  similar  tumors  would  have  done  so  later.  Tumors  no  ye 
beginning  to  decay.  Stems  inoculated  July  7, 1916.  Photo.  July  26. 

(X  3.) 


Fig  28.— Crown-gall  (main  axis)  tobacco  teratoids.  All  were 
produced  from  the  middle  of  cut  internodes  by  needle-prick  in¬ 
oculations.  Introduced  to  show  rapid  decay  and  varying  types  o 
the  tumor.  Nos.  I-IV  are  alike,  whereas  No.  V  contains  a  mixture 
of  large  and  small  shoots.  No.  VI  is  the  fleshy  back  part  of  No.  V. 

The  upper  row  represents  plants  inoculated  July  7,  and  the  only 
living  tumor  parts  are  a  small  portion  of  the  top  of  III  at  X. 

The  lower  two  stems  were  inoculated  July  29,  and  the  tumors  were 
still  free  from  decay.  The  left-hand  one  contained  many  distinct 
centers  of  teratoid  growth,  i.  e.,  several  hundred.  For  enlargement 
of  one  lobe  of  a  similar  tumor  see  Fig.  30.  Photo.  September  , 
1916.  (%  natural  size.) 

Fig  29  — Three  crown-gall  teratoids  on  tobacco  internodes.  ie 
lower  tumor,  far  advanced  in  decay  and  covered  with  mold 
(Fusarium  sp.),  is  the  one  already  shown  m  Fig.  26.  The  upper 
tumors  are  internodal  inoculations  of  July  29,  19  • 

leafy  shoots  are  from  the  tumors.  Some  are  swollen  and  distorted. 

No  flower  buds  were  observed  and  there  was  as  yet  no  necrosis. 
Photo.  September  6,  1916.  (5/16  natural  size.) 

Fig.  30.— One  lobe  of  an  internodal  (main  axis)  tobacco  crown- 
gall  teratoid  on  which  there  were  no  well-developed  shoots,  but  469 
diminutive  pale  green  buds,  all  of  which  were  like  those  on  the  lobe 

here  shown.  Query:  Did  all  grow  from  displaced  “  germ  cells  or 

from  normal  somatic  cells  exposed  to  a  special  stimulus.  Inocu¬ 
lated  July  29,  1916,  on  cut  surface  by  needle-pricks.  Photo.  Sep  . 

13.  (x  7,  nearly),  with  Zeiss  100  mm.  planar.  Necrosis  not 

begun.  Material  fixed  for  sections.  See  Fig.  31. 

Fig  3! — Two-thirds  of  a  cross-section  of  Fig.  30  in  which  are 
30  centers  of  embryonic  growth.  The  central  pale,  coarse-celled 
tissue  is  cortex;  the  dark-stained,  irregular  (stringy)  central  tissue 
is  the  sarcoma.  Methyl  green  and  acid  fuchsin  stain.  (X18.) 

Fig  32  — Tobacco  crown  galls  46  days  old.  The  plants  were 
inoculated  on  the  cut  surface  of  the  main  axis  in  the  middle  of 
internodes  on  July  29,  at  which  time  and  subsequently  they  seemed 
to  be  equally  good  plants.  They  were  standing  side  by  side  and 
developed  equally  vigorous  tops  from  the  side  shoots  X,  X.  No  a 
is  a  sarcoma  and  behind  it  (unseen)  are  two  other  much  smaller 
tumors  of  the  same  sort.  No.  b  is  a  leafy  teratoid,  the  shoots  of 
which  are  beginning  to  wither.  The  leaves  have  wilted  naturally, 
not  as  a  result  of  cutting  the  stem.  The  bulk  of  this  tumor  is 
1500  times  that  of  a.  Photo.  September  13.  (About  natural  size.) 

Fig  33  _South  end  of  one  of  our  experimental  houses  showing 
part  of  tobacco  plants  used  for  Series  V.  Photo.  Sept.  19,  1916  i.  e  , 
12  days  after  the  inoculation,  at  which  time  vigorous  side  shoots 
were  pushing,  but  no  tumors  had  appeared.  (Greatly  reduced.) 
On  a  bench  in  the  background  are  the  inoculated  balsams. 

Fig.  34.— Tobacco  crown-gall  teratoid.  One  of  the  inoculated 
stems  of  Fig.  33  at  the  end  of  nine  weeks  showing  one  small  leafy 

!  tumor  (X)  emerging  well  within  the  vascular  ring.  (X4.) 

Fig  35— Section  of  tobacco  crown-gall  teratoid  (Fig.  34)  show¬ 
ing  origin  of  the  tumor  chiefly  from  the  outer  face  of  the  inner 
phloem-cortex  not  involved.  The  lifted  up  portion  (at  X)  is 
cork  which  formed  after  the  stem  was  cut  and  before  the  tumor 
appeared.  The  wings  of  the  arrow-shaped  growth  are  leaves  in 
which  the  palisade  tissue  is  reversed,  i.  e.,  it  is  below  facing  the 
axis  of  support.  Block  1295-41.  (Planar,  50  mm.)  The  part 
under  x  is  sarcoma;  all  to  the  left  of  x  is  teratoid. 

Fig  36 -Middle  (sarcomatous)  part  of  Fig.  35  below  the  surface 
at  X.  The  two  small  right-hand  lobes  of  the  tumor  have  arisen 
from  the  cambium,  the  remainder  of  the  tumor  is  from  the  inner 
phloem  region.  Special  attention  is  called  to  the  loss  of  polarity 
on  the  part  of  these  cells.  For  an  enlargement  of  the  part  desig¬ 
nated  by  the  arrow  see  Fig.  38.  ( X  75.)  . 

Fig  37. — photomicrograph  from  Fig.  35  but  under  36,  shoving 
continuation  of  the  sarcomatous  inner  phloem  (the  darker  stained 
part)  i  e.,  the  bottom  of  Fig.  36  is  the  same  as  the  top  of  F  ig.  37 
The  tissues  are:  m,  pith;  pit,  abnormal  inner  phloem;  sp,  spiral 
region  of  the  bundle;  tr,  tracheae;  c,  cambium;  sv,  outer  phloem, 
cor,  cortex;  s,  sarcomatous  cambium.  (X  75.) 
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Fig.  38. — A  detail  from  the  middle  of  Fig.  36  (in  direction  of  the 
arrow),  showing  loss  of  polarity  in  the  sarcomatous  cells.  Pith 
cells  (to)  at  the  left;  tr,  abnormal  vessels  (tracheae)  developed  in 
the  tumor;  sp,  normal  spiral  vessels  of  the  stem  lying  undisturbed 
at  the  inner  border  of  the  xylem.  Section  stained  with  acid 
fuchsin  and  methyl  green.  (X  160.) 

Fig.  39. — Slow-growing  (main  axis)  tobacco  crown-gall  teratoids. 
Plant  inoculated  by  needle-pricks  in  the  middle  of  the  cut  internode 
on  September  7,  1916.  Here  apparently  are  two  tumors  fused,  one 
from  the  ordinary  cambium,  the  other  from  a  meristem  developed 
from  the  outer  face  of  the  inner  phloem.  See  Figs.  40  and  41. 
Photo.  November  15,  1916.  (X  1%.) 

Fig.  40. — Section  through  the  middle  part  of  Fig.  39,  showing 
origin  of  the  bulk  of  the  tumor  from  the  cambium.  The  parts 
are:  cor,  cortex;  p,  outer  phloem;  c,  cambium;  tr,  xylem;  i  p, 
inner  phloem;  to,  pith;  x,  level  of  Figs.  42  and  43.  The  middle  part 
of  the  tumor  (s)  is  sarcomatous;  the  outer  parts  (f,  t,  t)  with  cells 
arranged  normally  are  the  teratoid  portions.  At  i  p,  there  is  a 
small  tumor  capping  the  inner  phloem  (see  Fig.  41).  Slide  1302-6. 
Planar,  50  mm.  (X  10.) 

Fig.  41.— Section  of  Fig.  39  at  one  edge  (slide  1302-36)  showing 
two  distinct  tumors  (both  teratoid),  one  (c)  from  the  cambium, 
the  other  (i  p)  from  the  region  of  the  protoxylem  and  inner 
phloem.  The  darker  parts  of  the  larger  tumor  (s,  s,  s)  are  sar¬ 
comatous  and  the  paler  parts  (t,  t,  t,  t)  teratoid.  The  interrupted 
dark  stripes  below  the  tumor  (along  the  inner  edge  of  the  vascular 
bundle)  represent  the  sarcomatous  inner  phloem,  a  small  portion 
of  which  at  the  level  of  X  is  shown  enlarged  in  Fig.  42. 

Fig.  42. — Protoxylem  region  between  Figs.  40  and  41  at  X,  en¬ 
larged  to  show  changed  appearance  of  that  part  of  the  vascular 
bundle.  Unchanged  spiral  vessels  (s)  at  left,  to  the  right  of  which 
are  two  strands  of  inner  phloem  containing  tracheae  (tr.)  and  dis¬ 
torted  parenchyma  cells  (companion  cells?).  The  body  of  the 
wood  lies  at  the  left  of  s.  The  large  pale  cells  (to,  to)  are  pith 
cells.  At  st  are  sieve  tubes.  Slide  1302-12.  (X  160.) 

Fig.  43. — Right  (innermost)  phloem  strand  of  Fig.  40  at  X, 
enlarged,  showing  sieve  tubes  in  the  center  (st)  and  well  devel¬ 
oped  trachea  on  both  the  inner  and  the  outer  face  of  the  strand, 
i.  e.,  tissues  which  occur  normally  only  in  the  wood  at  the  left  of 
the  spiral  vessels,  together  with  plain  evidence  of  sarcomatous 
invasion  as  shown  by  multiplication  and  distortion  of  short  cells. 
This  is  virtually  a  concentric  bundle  with  phloem  at  the  center. 
At  either  side  are  the  cells  of  the  pith  (to,  to).  (X  210  circa.) 

Fig.  44.— Tobacco  crown-gall  teratoid  from  a  main  axis  inter- 
nodal  (cambium)  inoculation  of  September  7,  1916.  At  X  there 
was  a  sprout  of  the  same  size  as  Y,  which  fell  off  in  handling. 
Masses  of  green  buds  at  Z.  Photo.  January  10,  1917.  (4/5ths 

natural  size.)  Back  view. 

Fig.  45. — Front  view  of  Fig.  44  slightly  enlarged.  Tumor  very 
slow  growing  and  first  visible  as  an  internal  swelling  (X)  a  centi¬ 
meter  below  the  cut  surface  (see  text).  Necrosis  and  sloughing  at 
Y.  Time  125  days. 

Fig.  46. — a.  Tobacco  crown-gall  teratoid.  Main  axis  internodal 
(protoxylem)  inoculation  of  September  7,  1916.  Collected  Novem¬ 
ber  14,  1916.  Very  slow-growing  tumor.  (Photographed  under 
alcohol;  X  3.) 

f>.  Slow-growing  teratoid  from  same  series  (Fig.  33)  as  a,  but 
a  cambium  inoculation.  This  is  the  largest  tumor  obtained  from 
the  inoculations  of  September  7.  Photo.  January  25,  1917. 
(X  2%.) 

c.  Two  small,  slow-growing  tumors  from  same  series  as  b 
(cambium  inoculations  of  September  7).  Both  are  teratoids  and 
no  other  tumors  developed  on  the  cut  surface,  although  the  lower 
received  16  needle-pricks  and  the  upper  nearly  as  many.  Time 
124  days.  (X  8.) 

Fig.  47. — Slow-growing  teratoid  crown  gall  from  inoculations 
of  September  7,  1916.  Fixed  December  6.  Cortex  at  right.  The 


tumor  originates  from  the  region  of  the  inner  phloem  (see  Fig. 
48).  Doubtful  where  inoculated  (inoculation  said  to  have  been 
into  the  cortex).  Slide  1305-15,  near  margin  of  tumor.  (X  17.) 

Fig.  48.  Same  as  47,  but  a  more  central  cut  showing  clearly  the 
origin  of  the  tumor  from  outer  face  of  inner  phloem  ( i  p) ; 
the  cambium  and^  cortex  are  not  involved.  The  tissues  are: 
to,  normal  pith;  i  p,  diseased  inner  phloem  containing  tracheae 
and  sarcomatous  cells;  sp,  normal  spiral  vessels  of  the  stem  bundle; 
tr,  tracheae;  c,  cambium;  o  p,  outer  phloem;  cor,  normal  cortex; 
t,  t,  teratoid  elements  of  the  tumor;  trichome  at  h.  (Planar,  50  mm. 
Slide  1305-11,  X  70.) 

Fig.  49.— North  end  (about  %)  of  two  rows  of  out-of-door  tobacco 
plants  used  for  Series  I  and  II  of  August  1  and  5.  Photo.  Sept.  19, 
1916.  Pathological  houses  in  the  background. 

Fig.  50.  'Whole  crop  (nearly)  of  successful  inoculations  of 
August  1  and  5  (Series  I  and  II,  out-of-door)  with  most  of 
the  failures.  The  right  five  of  the  lower  row  are  inoculations  of 
August  1.  The  remainder  are  those  of  August  5.  At  X,  X  are  small 
tumors  bursting  out  below.  The  first  four  tumors  of  the  top  row 
are  teratoids  and  at  A  is  one  originating  from  the  region  of  the 
inner  phloem  as  serial  sections  have  shown  clearly.  Introduced 
for  comparison  with  indoor  inoculations  of  July  29  (Figs.  28,  29,  30, 
and  32).  The  ends  of  all  these  stems,  when  photographed,  were 
living  but  rather  firm.  The  same  cultures  were  used  on  the  last 
five  of  the  lower  row  as  on  the  Pelargoniums  shown  in  Figs.  60,  and 
61.  Photo.  September  19,  1916,  slightly  enlarged. 

Fig.  51. — Section  of  tobacco  crown-gall  teratoid  at  A  in  Fig.  50, 
showing  origin  of  the  tumor  from  the  inner  face  of  the  vascular 
bundle.  The  tissues  are:  s,  s,  sarcomatous  elements;  t,  teratoid 
portion;  cor,  cortex.  Slide  1286B-14.  (X  23.) 

Fig.  52. — Pelargonium  crown-gall  teratoid  at  the  end  of  four 
months.  Inoculated  into  a  leaf  axil  January  13,  1916,  from  a  3-day- 
agar  culture  of  the  hop  strain  of  Bad.  tumefaciens.  The  shoots 
from  the  tumor  were’  dying  or  dead,  i.  e.,  greenish  yellow  or  brown. 
The  back  side  of  the  tumor  was  also  full  of  shoots.  The  main  axis 
above  is  bent  and  dwarfed  and  has  dropped  four  of  its  leaves, 
while  several  others  (the  lighter  colored  ones)  are  pale  green  or 
yellowing.  All  the  leaves  below  have  fallen  except  the  reflexed 
dying  one  at  the  left.  Photo.  May  16,  1916.  (5/7ths  natural  size.) 

Fig.  53. — Pelargonium  crown-gall  teratoid — an  internodal  inocu¬ 
lation  which  has  covered  the  whole  top  of  the  cut  stem.  The 
inoculation  like  all  the  others  was  made  by  needle-pricks  without 
hypodermic  injection.  The  tumor  contains  four  distinct  centers 
of  green  leafy  growth.  These  parts  are  covered  with  an  epidermis 
and  are  hairy,  while  the  remainder  of  the  tumor  is  naked.  Inocu¬ 
lated  July  7,  1916.  Photo.  August  1,  1916  (straight  down).  (X  7 
circa. ) 

Fig.  54. — Pelargonium  internodal  crown-gall  teratoids.  Inocu¬ 
lated  on  the  cut  surface  July  7,  1916.  (a)  The  whole  top  of  the 

stem  is  covered  by  the  tumor.  There  is  fasciation,  i.  e.,  the  blade 
of  the  upper  leaf  is  fused  into  a  conical  cup.  All  the  shoots  are 
living.  Photo.  August  9,  1916.  (X  1%.)  (b)  Another  plant  show¬ 

ing  numerous  leaves  growing  from  the  tumor,  the  larger  of  which 
have  begun  to  wither.  Two  small  leaves  which  interfered  with 
the  view  were  cut  away  from  the  first  node  below.  Photo. 
August  24.  (Natural  size.) 

Fig.  55. — Cut  surface  of  Pelargonium  stem  inoculated  July  7 
and  photographed  August  16,  1916.  The  slow-growing  tumors  are 
all  sarcomas,  at  least,  no  teratoid  elements  are  visible  on  the 
surface.  (X  6  circa.) 

Fig.  56. — Pelargonium  internodal  crown-gall  teratoid.  Showing 
whole  top  covered  by  the  tumor  and  petiole  at  the  left  (/)  fasciated. 
All  parts  living.  Inoculated  on  cut  surface  July  7,  1916.  Photo. 
August  9,  1916.  (XI %  circa.) 

Fig.  57. — Pelargonium  internodal  crown-gall  tumors,  sarcoma¬ 
tous  and  mixed  (teratoid).  Very  slow  growing.  Cut  end  of  stem 
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inoculated  July  7,  1916.  Photo.  August  15,  1916.  (X7.)  Side 

view.  Teratoids  at  the  top. 

Fig.  58. — Same  as  Fig.  57,  but  a  top  view.  The  tumors  at  the 
bottom  are  naked  and  without  shoots.  For  a  vertical  section  see 
Fig.  59.  (XT  circa.) 

Fig.  59. — Section  of  Fig.  57.  Block  1267,  Slide  42.  At  the  top 
are  the  non-teratoid  tumors  which  have  developed  (for  the  most 
part,  at  least)  from  the  cortex.  At  the  bottom  is  the  teratoid 
which  does  not,  or  did  not  at  first,  involve  the  .cortex,  but  is  an 
outgrowth  of  the  cambium.  (X  12,  nearly.) 

Figs.  60,  61. — Pelargonium  crown-gall  teratoids.  All  were  inocu¬ 
lated  August  1, 1916,  on  the  cut  end  of  internodes,  i.  e.,  remote  from 
buds.  Each  one  of  the  16  tumors  contained  teratoid  elements.  All 
but  No.  VIII  were  alive  when  photographed.  Nos.  II,  III,  and  XI 
show  closely  set  masses  of  buds.  No.  II  furnished  the  section 
shown  in  Fig.  80.  No.  XVI  at  X  shows  twisting  and  fasciation  of 
the  petiole  which  bears  two  leaf  blades.  Two  petioles  are  also 
fused  at  X  on  No.  VI.  Photo,  on  a  W.  and  W.  panchromatic  plate 
September  13,  some  of  them  end  on.  Slightly  enlarged. 

FIG.  62. — Pelargonium  crown  galls  in  the  middle  of  a  leaf-stalk. 
The  lower  tumor  bears  a  cluster  of  young  leaves.  Petiole  inocu¬ 
lated  by  needle-pricks  with  Bad.  tumefaciens,  September  29. 
Photo.  December  6,  1916.  (X  3.) 

Fig.  63.— Pelargonium  teratoid  tumors  originating  naturally 
at  X  and  Y  on  gardener’s  cuttings  bedded  in  earth  for  propagation. 
The  specimens  came  from  a  gardener’s  house  near  Baltimore. 
Both  show  fasciation  (as  at  /).  Roots  (R)  as  well  as  shoots  are 
growing  out  of  the  left  tumor  on  II.  Although  not  visible  in  the 
photograph,  there  is  a  flat  tumor  at  Y  in  the  base  of  II.  Photo. 
March  18,  1917.  (Xl%.) 

Fig.  64. — Axillary  crown-gall  teratoids  on  Ricinus.  Inoculated 
by  needle-pricks  in  two  upper  leaf  axils  March  17,  1916,  with  hop 
strain  of  Bad.  tumefaciens  passed  through  sunflower  in  1915. 
Axis  twisted;  top  (direction  of  the  arrow)  aborted;  subtending 
leaves  reflexed;  sprouts  from  the  tumors.  The  petiole  is  twisted 
swollen  (sarcomatous)  and  a  tumor  has  ruptured  from  its  interior 
at  X.  This  leaf  collapsed  a  day  or  two  later.  The  smoother  parts 
of  the  tumors  are  covered  with  a  membrane.  Photo.  April  29,  1916. 
(Natural  size.) 

Fig.  65. — Axillary  crown-gall  teratoids  on  Ricinus.  Inoculated 
by  needle-pricks  into  two  upper  leaf  axils  March  17,  1916.  Stem 
leaves  reflexed  and  withering.  Top  at  X  aborted.  The  teratoid 
shoot  at  Y  has  developed  a  small  tumor.  The  subtending  petiole 
at  Z  also  bears  a  tumor.  Both  of  these  were  at  first  interior 
growths.  L  is  a  dead  leaf  subtending  the  lower  tumor.  Photo. 
April  29,  1916.  (Natural  size.)  Three  days  later  the  plant  died. 

Fig.  66. — Axillary  crown-gall  teratoids  on  Ricinus.  Inoculated 
by  needle-pricks  into  two  upper  leaf  axils,  March  17,  1916,  with 
hop  strain  of  Bad.  tumefaciens.  Main  axis  dwarfed  and  distorted 
but  growing  point  not  destroyed  as  in  64  and  65,  subtending  leaves 
reflexed  (the  lower  one,  at  C.  has  fallen  and  the  other,  at  P,  is 
dead).  The  upper  tumor  has  involved  all  of  the  internode  up  to 
the  third  leaf  (pt)  which  is  yellowing.  At  W  is  a  mass  of  green 
buds  and  fused  leafy  shoots.  Tumors  encapsulated  at  first.  After¬ 
wards  the  sarcoma  ruptured  to  the  surface  as  at  X,  Y.  Z.  Photo. 
April  29,  1916.  (Xl1^.) 

Fig.  67. — Axillary  crown-gall  teratoids  on  Ricinus.  Left  plant 
inoculated  March  21,  into  two  upper  leaf  axils.  The  tumors  have 
grown  rapidly  and  are  partly  naked.  The  main  axis  has  aborted 
and  the  subtending  leaves  are  reflexed.  The  plant  is  very  badly 
dwarfed  and  ready  to  die.  The  control  plant  is  on  the  right.  On 
the  date  of  inoculation  the  two  plants  were  of  the  same  size  and 
equally  vigorous.  Photo,  (much  reduced)  April  29,  1916.  Time  39 
days. 

Fig.  68. — Cross-section  of  tumor  strand  in  petiole  of  Ricinus — the 
kind  of  strand  that  yielded  only  sarcomas.  Inoculated  by  needle- 
pricks  into  the  blade  of  the  leaf  March  21,  1916.  Collected  and 


fixed  May  19.  Cross-section  in  middle  of  petiole  9  cm.  below  the 
blade  of  the  leaf  which  bore  many  tumors.  Wood  (xy)  above,  pith 
(M)  below.  This  tumor  strand  (S)  gave  rise  to  hummocky  swel¬ 
lings  at  frequent  intervals  and  all  that  side  of  the  petiole  was 
thickened,  especially  the  wood,  but  none  of  the  tumors  had  rup¬ 
tured  to  the  surface.  Slide  1225- A-18.  (X  52.) 

Fig.  69. — An  enlargement  of  the  center  of  Fig.  68,  showing  in 
greater  detail  the  interior  and  the  surroundings  of  the  tumor 
strand.  A  sort  of  fibrous  tissue  (thickened  bundle  sheath?)  sur¬ 
rounds  it.  This  stains  very  much  like  the  collenchyma.  (X  200.) 

Fig.  70. — Encysted,  slow-growing,  crown-gall  tumors  on  okra 
( Hibiscus  esculentus) .  Plants  inoculated  June  15,  1916,  by  needle- 
pricks  into  leaf  axils  with  the  hop  strain  of  Bad.  tumefaciens.  By 
“  encysted  ”  I  mean  that  the  right-hand  tumor  is  entirely  covered 
by  cortex  and  cork,  and  the  left-hand  one  also  except  in  four  places 
(X.  Y,  Z,  and  one  place  on  the  back)  where  the  nodular  naked 
sarcoma  has  broken  through.  The  right  tumor  is  sound.  The 
left  one  is  beginning  to  decay  in  its  older  part  (X).  No.  I  is  a 
teratoid  and  with  a  hand-lens  a  single  small  sprout  can  be  seen 
just  below  Y.  No.  II  was  also  inoculated  into  a  leaf  axil,  but  it 
gives  no  external  evidence  of  being  a  teratoid.  At  W,  a  ripe  fruit 
was  cut  away.  Photo.  September  22,  1916.  (%ths  natural  size.) 

Fig.  71. — Same  as  I  of  Fig.  70,  but  from  the  back  side.  The 
lettering  is  the  same.  Z  is  a  naked,  rapidly  proliferating,  sar¬ 
comatous  mass,  but  C  is  cortex  covered  by  a  cork  layer.  There  is 
also  a  small  naked  portion  behind  the  branch  B.  Photo.  September 
22,1916.  (X  2,  nearly.) 

Fig.  72. — Cross-section  of  an  unruptured  okra  tumor  from  same 
series  as  Fig.  70,  showing  that  the  bulk  of  the  bacterial  energy  has 
been  expended  on  the  wood  and  on  the  pith,  which  is  full  of  dis¬ 
torted  fibro-vascular  elements.  The  cells  of  the  greatly  enlarged 
cortex  are  normally  arranged  and  not  sarcomatous.  The  black 
spots  in  the  cortex  are  deep-staining  mucilage  glands.  The  tissues 
are:  m.  pith;  xy.  wood  cylinder;  ph.  phloem;  cor.  cortex;  c,  cork 
layer;  camb.  cambium  line;  tr,  tracheae  and  other  tissues  which 
are  inclined  at  a  right  angle  to  the  general  direction  of  the  vessels 
of  the  wood.  (X  10  circa.) 

Fig.  73.— Detail  from  Fig.  72  at  X,  showing  modified  pith-cells 
traversed  by  distorted  fibers  and  vessels.  (X  68.) 

Fig.  74. — Axillary  crown-gall  teratoids  on  the  common  garden 
balsam  ( Impatiens  Balsamina) .  Inoculated  July  26,  1916,  with  the 
hop  strain  of  Bad.  tumefaciens  in  the  leaf  axils  prior  to  the  appear¬ 
ance  of  branches.  Plant  just  beginning  to  blossom.  The  tumors 
contain  roots  (R),  sarcomatous  leafy  shoots  (X)  and  flower  stuff. 
Photo.  August  15,  1916  (natural  size,  on  a  W.  and  W.  panchromatic 
plate  with  a  red  screen.  The  stems  were  actually  pale  green  and 
the  tumors  red). 

Fig.  75.— Same  series  as  in  Fig.  74,  but  farther  along  in  develop¬ 
ment.  The  top  is  dwarfed  and  diseased  branches  have  developed. 
The  tumors  are  red  (with  flower  stuff),  roots  are  growing  from 
them  freely,  and  in  two  places  (X.  Z)  small  leafy  shoots  are  visible. 
The  distorted  leaf  Y  also  shows  internal  and  ruptured  tumors. 
Inoculated  July  26,  1916.  Photo.  September  19,  1916.  (Natural 
size.)  The  top  of  the  plant  extends  only  2  inches  above  the  part 
here  shown  and  the  diameter  of  the  stem  immediately  beyond 
the  tumor  is  only  %  inch. 

Fig.  76. — Leaf  axil  crown-gall  teratoids  on  the  garden  nasturtium 
(Tropseolum) .  Plants  inoculated  August  5,  1916  (hop  strain 
through  sunflower  in  1915,  colony  1).  The  tumors  developed  both 
leafy  shoots  (X)  and  roots  (Y,  Z),  but  they  are  now  decaying. 
Photo.  November  13,  1916.  (Nearly  natural  size.) 

Fig.  77. — Leaf  axil  crown-gall  teratoids  on  cabbage.  Inoculated 
by  needle-pricks  September  29,  1916,  with  the  hop  strain  of  Bad. 
tumefaciens.  The  inner  edge  of  the  left  tumor  is  smooth  (mem¬ 
branous)  and  bears  a  leafy  shoot.  The  rest  of  this  tumor,  and  the 
whole  of  the  right  tumor,  is  naked  and  sarcomatous.  Leaf  scars 
are  visible  on  the  stem.  Photo.  January  4,  1917.  (X  1%  circa.) 
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Fic.  78. — Leaf-axil  crown-gall  teratoids  on  cauliflower.  Inocu¬ 
lated  by  needle-pricks,  September  29,  1916,  with  the  hop  strain 
of  Bad.  tumefaciens  (Colony  1  from  sunflower  inoculation  of  1915). 
Front  view.  Left  tumor  commencing  to  decay.  The  tumors  bear 
both  roots  and  leafy  shoots,  the  middle  shoots  being  knobby 
(internally  sarcomatous)  while  the  upper  shoot  on  the  left-hand 
tumor  is  wholly  sarcomatous.  Photo.  January  2,  1917.  (X  2 
circa.) 

Fig  79 —Back  of  Fig.  78.  Time  95  days.  The  shoots  at  the  left 
which  looked  normal  in  Fig.  78  are  here  seen  to  be  tumefied  at 
their  base,  and  the  lower  one  also  in  its  middle  part.  (X  2  circa.) 

Fig.  go — Pelargonium  internodal  crown-gall  teratoid.  Planar 
enlargement  of  a  section  through  II  of  Fig.  60,  in  the  part  contain¬ 
ing  both  diminutive  leafy  shoots  and  red  (floral)  pigment.  Stem 
inoculated  August  1, 1916,  cut  and  fixed  September  6.  Slide  1282-19. 
Cortex  and  cambium  both  involved,  wood  much  thickened.  The 
arrows  indicate  approximately  the  surface  of  the  cut  stem.  Cortex 
on  left  side,  pith  on  right.  Bulk  of  the  tumor  sarcomatous. 
Twisted  (somewhat  torn)  teratoid  elements  at  the  top.  For  details 
consult  Figs.  81  to  87.  Figure  86  is  from  the  white  area  in  the 
center  (94  inch  from  the  top  of  the  plate)  and  the  large  grayish, 
fine-celled  mass  below  it  is  sarcoma. 

Fig.  81. — Pelargonium  crown-gall  teratoid.  Thickened  and 
distorted  (criss-crossed)  cambium  from  base  of  the  tumor  shown 
in  Fig.  80.  Tracheae  on  right,  sieve  tubes  on  left.  Slide  1282-6. 
(X  160.) 

Fig.  82. — Woody  whorl  in  Pelargonium  tumor.  Tracheae  numer¬ 
ous;  sieve  tubes  on  periphery.  Slide  1282-6.  (X  160.) 

Fig.  83. — Two  smaller  whorls  in  cortex  of  same  tumor  as  in 
Fig.  82,  and  one  field  of  the  microscope  above  the  latter.  The  left 
one  is  quite  immature.  Slide  1282-6.  (X  160.) 

FIG.  84. — Mass  of  deep-staining,  sarcomatous  tissue  lying  in 
modified  cortex  and  connected  with  the  main  mass  by  a  pedicle  of 
coarser  cells.  Slide  1282-10.  (X  150  circa.) 

Fig.  85. — Central  degeneration  in  Pelargonium  teratoid  tumor. 
The  white  tissue  was  dead  and  shriveled  in  its  center  when  it  was 
fixed.  Stained  with  methyl  green  and  acid  fuchsin.  Slide  1282-6. 
(X  150  circa.)  Dead  tissues  do  not  take  the  fuchsin  stain. 

Fig.  g6. — Coarse-celled,  large-nucleated  living  tissue  (cortex  ?) 
near  surface  of  Pelargonium  tumor  shown  in  Fig.  80,  surrounded 
by  the  rapidly  proliferating  small  cells  of  the  sarcoma.  Slide 
1282-18.  (X  150  circa.) 

Fig.  87.— Middle  of  tumor  in  Fig.  80  showing  rapidly  proliferat¬ 
ing  small-celled,  sarcomatous  tissue  which  contains  a  few  dis¬ 
torted  vessels  (tracheae).  Slide  1282-24.  (X  150  circa.) 

Fig  88.— Planar  enlargement  of  vertical  section  of  axillary 
Pelargonium  teratoid  inoculated  October  25,  1915,  and  fixed 
February  28, 1916.  Block  1187  (second  piece),  slide  12.  The  photo¬ 
graph  is  variously  lettered  to  indicate  approximately  the  location 
of  the  following  photographs  showing  teratoid  fragments  growing 
from  the  surface  of  the  tumor  (W)  and  buried  in  its  thickened 
cortex,  which  extends  as  far  inward  as  the  middle  curved  line 
of  xylem  (xy),  beyond  which  is  modified  pith  (m)  containing 
many  distorted  tracheae  (wood  vessels). 

Fig  89.— Detail  from  Fig.  88  at  W  showing  an  abortive  surface 
organ.  The  tumor  is  naked,  sarcomatous  and  disintegrating  at 
X.  At  the  right  are  normally  oriented  cortex  cells.  Slide  1187-12. 
(X  160.)  The  dark  part  under  the  sprout  is  embryonic  tissue. 

Fig.  90. — Buried  embryonic  tissue  covered  by  a  membrane  and 
lying  upside  down  unconformably  on  other  tissues.  The  arrow 
points  toward  the  surface;  sarcoma  cells  at  8.  Lining  membrane 
at  e.  In  the  upper  (dark)  part,  which  represents  embryonic  tissue, 
epidermis  faces  epidermis.  From  Fig.  88  at  A.  (X  150  circa.) 

Fig.  9i — Small  fragment  of  embryonic  tissue  showing  its 
membrane  (epidermis)  at  e  lying  unconformably  on  another  tissue. 
The  arrow  points  toward  the  surface  of  the  tumor.  Block  1187. 
From  Fig.  88  at  B.  (X  200  circa.) 


Fig.  92. — Another  small  fragment  of  embryonic  tissue,  capped  by 
a  trichome,  and  buried  unconformably  in  a  second  mass  of  younger 
embryonic  tissue.  The  surface  lies  in  the  direction  of  the  arrow. 
The  best  developed  part  is  covered  by  a  membrane;  the  deep- 
staining  younger  part  is  not  covered.  The  sarcomatous  tissue  is 
at  s,  s.  From  Fig.  88  at  V  but  from  slide  1187-19.  (X  175  circa.) 

Fig.  93. — Extreme  upper  left  part  of  Fig.  92  for  the  sarcomatous 
portion,  and  also  half  a  field  nearer  the  surface  to  show  another 
finger-like  portion  of  the  sarcoma  lying  in  the  cortex.  Slide  1187- 
19.  (X  200.)  For  orientation  in  connection  with  Fig.  92.  The 
finger-like  central  mass  of  disorderly  cells  ends  abruptly  (like  the 
upper  mass)  in  a  coarse-celled  cortex  y2  inch  beyond  the  right 
margin  of  the  picture.  See  upper  S  of  Fig.  92. 

Fig.  94. — From  Fig.  88  at  Z.  Lobes  of  embryonic  tissue  in  cortex. 
These  point  toward  the  surface  (s).  Their  top  is  covered  by  a 
membrane  and  one  of  them  bears  a  glandular  hair.  Slide  1187-12. 

( X  160.)  The  dark  color  is  due  to  the  deep  red  (fuchsin)  stain. 

Fig.  95. — From  Fig.  88  at  Y,  showing  membrane-bearing  em¬ 
bryonic  fragments  lying  in  cortex;  the  dark  parts  are  embryonic 
tissue;  x,  sarcoma;  c,  c,  cortex.  Surface  lies  in  direction  of  arrow. 
Slide  1187-12.  (X  160.) 

Fig.  96. — From  Fig.  88  at  R.  which  is  two  fields  of  the  microscope 
deeper  in  the  tumor  than  Fig.  92.  It  shows  small  fragments  of 
embryonic  tissue  (tooth-shaped  pieces)  bounded  by  a  membrane 
pointing  away  from  the  surface,  lying  unconformably  on  other 
embryonic  cells  and  surrounded  by  coarse-celled  cortex.  In  the 
upper  dark  part  at  the  extreme  left  vessels  are  visible.  This  part 
ends  abruptly  in  a  coarse-celled  cortex  just  beyond  the  part  here 
shown.  Slide  1187-19.  (X  200.) 

Fig.  97 — From  Fig.  88  at  8.  but  on  slide  1187-14.  Three  small 
tooth-shaped  pieces  of  embryonic  tissue  covered  by  epidermis  and 
lying  unconformably  in  cortex.  Tissue  sarcomatous  at  S.  The 
surface  lies  in  the  direction  of  the  arrow.  (X  200.) 

Fig.  98. — Embryo  fragments  in  cortex  near  surface  of  tumor. 
Sarcoma  at  S  but  mostly  out  of  focus.  Block  1187.  Slide  misplaced, 
probably  near  No.  14  or  No.  15.  Possibly  17.  (X  160.) 

Fig.  99. — From  Fig.  88  at  T.  Slide  1187-12.  Deep-staining 
embryo  fragments  lying  unconformably  in  cortex.  (X  150  circa.) 

Fig.  100. — Longitudinal  radial  section  through  outer  normal 
part  of  a  Pelargonium  stem  (below  a  tumor)  for  comparison  with 
Figs.  82,  84,  86,  and  enlarged  (tumefied)  cortex  shown  in  Fig.  101. 
This  shows  surface  (cork  layer)  at  the  left  and  then  the  ordinary 
cortex  cells  of  the  young  stem.  Trichome  at  T.  Slide  1282-24. 

( X  150  circa.) 

Fig.  101. — Outer  part  of  overgrown  cortex  of  a  Pelargonium 
teratoid  tumor.  Plant  inoculated  October  19,  1915,  and  material 
fixed  January  11,  1916.  Surface  of  tumor  at  right  covered  by  an 
irregular  epidermis  bearing  hairs.  The  cells  are  smaller  than 
normal  cortex  cells  (Fig.  100)  and  many  are  filled  with  starch, 
but  are  normally  oriented  or  nearly  so.  The  excess  of  starch  means 
that  more  sugar  passed  into  the  tumor  than  could  be  used  for 
growth,  the  surplus  in  such  cases  being  converted  into  starch 
and  stored  as  a  harmless  product.  Sarcomatous  elements  occur  at 
8,8.  Slide  1166-15.  (X  150  circa.) 

Fig.  102. — Slide  1166-15  immediately  under  (at  left  of)  Fig.  101. 
It  shows  a  small  tooth-shaped  piece  of  tissue  (a  bud)  pointing 
exactly  away  from  the  surface  of  the  tumor.  This  has  a  well  devel¬ 
oped  epidermis  (e)  and  incipient  vessels  (Y).  Sarcoma  cells 
occur  at  S.  The  tissues  above  and  below  this  bud  are  shown  in 
Figs.  103  and  104. 

Fig.  103. — Photomicrograph  from  slide  1166-15  immediately 
above  Fig.  102,  showing  disorderly  (sarcomatous)  arrangement  of 
the  cells.  At  the  top  on  the  right  are  cortex  cells  (O).  The  dark 
cells  in  the 'extreme  lower  part  (e)  are  deep-staining  normally 
oriented  embryonic  cells,  i.  e.,  the  same  as  those  shown  in  the  upper 
part  of  Fig.  102.  The  rest  of  the  tissue  is  sarcomatous.  (X  180 
circa.) 
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Fig.  104. — Slide  1166-15  immediately  below  Fig.  102,  a  small 
portion  of  which  is  included  at  the  top.  This  field  also  is  largely 
sarcomatous.  (X  160.) 

Fig.  105.— Same  tumor  as  in  Fig.  104,  but  from  another  part 
nearer  the  surface.  The  section  shows  on  the  left  the  deep- 
staining,  imperfectly  vascularized,  disorderly  cells  of  the  sarcoma, 
and  on  the  right  the  non-sarcomatous  but  overgrown  cortex.  Slide 
1166-22.  (X  180  circa.) 

Fig.  106. — One  lobe  (enlarged)  of  that  part  of  the  nasturtium 
tumor  shown  at  Z  in  Fig.  76.  Numerous  roots  can  be  seen  pushing 
out  of  the  otherwise  naked  body  of  the  tumor.  A  little  of  the  stem 
is  visible  at  the  extreme  left.  Inoculated  August  5,  1916.  Photo. 
November  13,  1916.  (X  6.) 

Fig.  107. — Paris  daisy  stem  between  tumors,  in  cross-section, 
showing  outer  part  of  pith  (at  left)  and  inner  edge  of  vascular 
bundle.  In  the  center  of  the  figure  is  a  tumor  strand  here  con¬ 
sisting  mostly  of  disoriented  pitted  vessels  (tracheae)  to  the  right 
of  which  are  the  normal  spiral  vessels  and  medullary  rays  of  the 
inner  face  of  the  bundle.  There  are  normally  no  tracheae  in  this 
part  of  the  bundle.  The  black  dots  are  nuclei.  Slide  639-A-19. 
(X  210.) 

Fig.  108. — Inoculated  crown  gall  on  rose.  Not  a  teratoid.  The 
organism  used  was  isolated  from  tumor  on  a  liot-house  rose 
received  from  Massachusetts.  Inoculated  June  2,  1916.  Photo. 
September  21,  1916.  (Natural  size.) 

Fig.  109. — Massachusetts  gall  on  rose.  The  primary  tumor,  XX, 
was  produced  by  a  bacterial  inoculation  made  June  16,  1916.  This 
tumor  was'  treated  January  10,  1917,  with  a  caustic  oil  and  de¬ 
stroyed,  but  new  tumors  have  arisen  from  its  base.  Photo.  May  16, 
1917.  (Natural  size.) 


Fig.  110. — Paris  daisy  stem  killed  by  crown  gall.  It  was  inocu¬ 
lated  April  7,  1911,  at  X,  X,  from  a  colony  plated  from  a  secondary 
gall.  Tumors  developed  at  the  sites  of  inoculation  and  later 
sloughed  off.  Subsequently  a  new  tumor  appeared  at  Y.  This 
tumor,  together  with  the  whole  stem,  was  dead  when  the  photo¬ 
graph  was  made,  January  23,  1912.  Time  10  mos.,  nearly. 

Fig.  111. — Ricinus  leaf  inoculated  on  the  blade  with  the  hop 
strain  of  the  crown-gall  organism.  Tumors  at  t  on  both  upper  and 
under  surface  of  the  blade.  X  is  the  level  of  the  cross-section 
shown  in  Figs.  68,  69.  (Natural  size.) 

Fig.  112. — Pelargonium  stem  teratoid  showing  glandular,  hairy, 
abortive  red  outgrowths  (floral  anomalies)  protruding  from  the 
surface  of  the  tumor.  This  is  a  side  view  of  Plate  XV,  Fig.  57,  in 
The  Journal  of  Cancer  Research,  April,  1916. 

Figs.  113, 114. — Figures  showing  imperfect  development  of  one 
side  of  a  secondary  tumor  in  the  petiole  of  an  inoculated  Paris 
daisy.  The  larger  cells  are  the  normal  cells  of  the  cortical 
parenchyma  of  the  leaf  stalk.  Surface  of  petiole  at  right  in  113  and 
at  left  in  114.  Slide  590-B-13.  (X  160.) 

Fig.  115. — Margin  of  crown-gall  tumor  from  inoculated  disk  of 
the  sunflower.  The  tumor  is  an  extremely  vascular  growth  devel¬ 
oped  from  the  torus  (thin  vascular  layer  which  bears  the  seeds), 
but  lying  in  the  pith.  The  whole  is  an  invasion.  P,  P,  designate 
pith  cells  and  the  arrows  the  marginal  advancing  portions  of  the 
tumor  stroma  and  tumor  cells.  Some  of  the  vessels  are  so  young 
as  still  to  lack  woody  deposits  and  still  to  contain  nuclei,  as 
the  one  designated  by  the  crossed  arrow.  Slide  1147-C-6.  Stained 
with  acid  fuchsin  and  methyl  green — sarcoma  cells  red,  vessels 
blue,  pith  cells  white.  (X  160.)  May  be  compared  with  Figs.  6 
and  52  of  my  paper  in  The  Journal  of  Cancer  Research  (April, 
1916),  which  were  made  from  the  same  series  of  sections. 


THE  CARREL  TREATMENT  OF  WOUNDS  APPLIED  TO  CIVIL 

PRACTICE. 
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With  the  American  Ambulance,  Neuilly,  France,  Summer,  1916. 


The  Carrel-Dakin  method  of  treating  infected  wounds 
depends  for  its  success  so  largely  upon  the  technique  with 
which  it  is  applied,  that  it  seemed  advisable  to  write  out  care¬ 
fully  the  various  steps,  paying  particular  attention  to  the  bac¬ 
teriological  phase.  The  surgical  phase  has  been  treated 
exhaustively  in  a  number  of  recent  articles,  but  the  bacterio¬ 
logical  part  has  usually  been  stated  very  briefly.  It  is  very 
necessary  that  careful  attention  be  given  to  the  bacterial  con¬ 
tent,  which  should  be  regularly  ascertained,  as  a  guide  for  the 
surgeon.  Secondary  infection  may  readily  occur  after  the 
wound  has  been  under  treatment  even  in  tbe  hands  of  the  most 
skillful  attendants,  and  for  its  detection  the  bacteriological 
charts  are  found  more  serviceable  than  the  temperature  records. 
The  method  here  described  is  simplified  so  that  it  may  be  used 
for  the  treatment  of  one  case  or  of  many  cases,  for  its  employ¬ 
ment  in  hospitals  or  for  use  in  the  dispensary  or  office  on 
ambulant  patients.  It  is  the  technique  which  is  employed  in 
The  Johns  Hopkins  Hospital. 

In  order  to  secure  satisfactory  results  from  the  employment 
of  the  Carrel  method,  it  is  absolutely  necessary  that  the  follow¬ 
ing  points  be  given  the  strictest  attention.  First,  Dakin’s 
solution,  the  fluid  used  for  irrigation,  must  be  very  carefully 


prepared  according  to  the  formula  described  by  Daufresne.1  It 
breaks  down  readily  when  exposed  to  the  light  or  air  and  hence 
should  be  kept  well  corked  in  colored  glass  bottles,  never  in 
metal  containers.  A  preparation  more  than  a  week  old  should 
not  be  used.  This  solution  is  not  a  powerful  disinfectant  but 
a  mild  antiseptic.  Second,  this  is  not  a  system  of  drainage, 
but  of  irrigation  or  taking.  Third,  a  knowledge  of  the  effi¬ 
ciency  of  the  treatment  can  be  obtained  only  by  systematic, 
accurate  and  careful  bacteriological  observations. 

The  method  can  be  employed  with  success  in  the  treatment 
of  most  flesh  wounds,  abscesses,  compound  fractures  or  chronic 
osteomyelitis.  We  feel  strongly  that  it  can  be  used  and  is 
indicated  in  most  cases  where  at  the  present  time  drainage  is 
instituted.  It  may  be  considered  prophylactic  or  thera¬ 
peutic  according  to  the  nature  of  the  case.  If  the  wound 
has  been  freshly  made  in  sound  tissue,  the  object  will  be  to 
prevent  the  development  of  infection ;  but  if  the  ease  is  one  of 
chronic  abscess  or  osteomyelitis,  the  aim  is  to  eradicate  the 
infection.  The  steps  in  the  method  are  about  as  follows :  If 
the  wound  is  the  result  of  an  accident  and  is  filled  with  dirt, 
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shreds  of  clothing  and  other  foreign  bodies,  all  of  the  debris 
should  be  removed  with  forceps  and  by  scrubbing  with  green 
soap  and  sterile  water.  A  brush  can  be  used  for  this  purpose 
if  necessary,  and  shreds  of  tissue  that  are  without  a  blood 
supply  should  be  excised.  If  we  have  a  puncture  or  pene¬ 
trating  wound  that  is  more  extensive  beneath  the  skin  than  on 
the  surface,  it  should  be  opened  so  that  thorough  irrigation 
may  be  established.  The  object  here  is  to  prevent  the  multipli¬ 
cation  of  any  bacteria  in  any  part  of  the  wound  among  the 
many  that  were  carried  in  by  the  accident.  In  the  presence  of 
Dakin’s  solution,  when  properly  made,  no  bacteria  can  flourish, 
their  development  is  inhibited,  while  the  body  tissues  are  not 
hindered  in  their  repair  work.  Phagocytosis,  as  a  rule,  is 
observed  to  take  charge  of  the  introduced  organisms.  Healing 
of  the  wound  by  first  intention  can  be  expected  in  many  cases. 
If,  however,  the  wound  is  more  than  six  hours  old,  or  we  have 
a  chronic  sinus  discharging  pus,  the  problem  is  a  little  more 
difficult.  The  wound  should  be  thoroughly  cleansed,  foreign 
bodies  removed,  necrotic  tissue  cut  away  and  the  surface  open¬ 
ing  increased,  if  necessary,  in  order  to  secure  the  best  results 
from  the  irrigation.  A  counter  opening  should  be  avoided 
when  possible  in  deep  wounds,  and  in  penetrating  wounds  the 
perforation  farther  from  the  main  injury  should  be  encouraged 
to  close  early.  The  object  is  always  to  secure  thorough  flooding 
of  the  injured  tissues  at  each  irrigation.  To  help  to  insure 
this,  a  certain  type  of  rubber  tubing,  with  a  caliber  of  about 
4  mm.,  is  used  for  insertion.  'It  is  tied  off  at  one  end  and 
perforated  at  this  end  with  from  eight  to  twelve  holes  made 
with  a  Ho.  4  leather  punch,  the  first  hole  being  placed  as  near 
to  the  tie  as  possible  and  the  others  arranged  spirally  and  about 
half  an  inch  apart.  Such  a  tube  insures  a  better  spreading 
of  the  irrigating  solution  in  a  large  wound  or  over  a  surface 
wound.  If  it  is  a  narrow  sinus  that  is  to  be  irrigated,  a  plain 
tube  open  at  the  distal  end  and  not  perforated  may  be 
employed.  All  tubes  must  be  free  to  move  around  and  must 
under  no  condition  be  packed  in  with  gauze,  nor  should  the 
surface  of  the  wound  be  closed  in  over  them.  If  they  are  fixed 
in  one  position  for  more  than  24  hours  the  bacteria  will  mul¬ 
tiply  rapidly  in  their  bed  beyond  the  irrigating  holes.  If  they 
are  packed  in  between  pads  of  gauze  the  bacteria  will  flourish 
beneath  the  gauze,  inasmuch  as  the  mechanical  effect  of  the 
irrigating  solution  is  lost  to  those  parts.  The  surface  must 
not  be  closed,  for  then  the  free  discharge  of  the  surplus  fluid 
and  its  burden  of  pus  and  bacteria  will  be  prevented  and  any 
pressure  on  wounded  tissue  may  produce  necrosis,  thereby 
increasing  the  opportunity  for  bacterial  development.  The 
irrigation  should  be  of  sufficient  amount  to  flood  the  entire 
wound  and  a  little  more,  so  that  the  wound  may  be  washed  at 
each  irrigation,  but  care  should  be  taken  not  to  use  so  much 
that  the  outer  dressings  or  the  bed  are  wetted.  The  irrigations 
must  be  made  every  two  hours.  A  longer  interval  will  permit 
the  dressing  to  dry  in  some  instances,  thus  giving  an  oppoi- 
tunity  for  bacterial  development,  whereas  a  shorter  interval 
will  permit  too  great  a  flooding  of  the  wound  and  an  irritation 
of  the  skin  from  wet  dressings  in  some  patients.  The  con¬ 
tinuous  drip  was  found  to  be  undesirable.  Under  no  condi¬ 


tions  should  the  dressings  be  removed  by  any  but  the  attending 
surgeon,  and  then  only  under  the  strictest  antiseptic  condi¬ 
tions  j  usually  one  dressing  a  day  is  sufficient  and,  when  the 
wound  is  almost  healed,  the  dressing  may  be  done  at  two-dav 
intervals  if  the  surgeon  is  pressed  for  time.  From  the  begin¬ 
ning  of  the  treatment  the  wound  should  be  treated  as  a  sterde 
wound.  Only  the  most  accurate  aseptic  technique  will  succeed. 
Reinfection  is  always  possible  either  with  the  same  or  with 
different  organisms.  This  point  cannot  be  emphasized  too 
forcibly,  for  while  the  reinfection  may  not  be  accompanied 
with  clinical  symptoms,  yet  the  implantation  of  new  organisms 
reproduces  the  complex  conditions  of  combined  infections  and 


Compound  Fracture  of  the  Right  Radius. 

The  wound  was  cleaned  in  thirteen  days.  For  at  least  four  of 
these  days  the  bacterial  count  was  less  than  one  organism  in  five 
fields.  On  October  10,  the  edges  of  the  wound  were  freshened 
and  stitched  tight.  On  October  21,  the  stitches  were  removed  and 
the  patient  discharged  to  a  convalescent  hospital  with  only  a 
simple  fracture. 


postpones  the  day  of  recovery.  The  more  nearly  every  wound 
is  treated  as  though  exposed  to  infection,  just  as  the  wound 
made  by  the  surgeon  in  operating  is  exposed  to  infection,  the 
more  satisfactory  will  the  results  be.  The  irrigation  can  be 
done  by  a  nurse  without  disturbing  the  patient,  even  while  the 
patient  sleeps  at  night,  and  this  two-hourly  interval  must  be 
observed  throughout  the  24  hours.  Partly  to  protect  the 
wound  from  infection  by  organisms  on  the  skin  and  partly  to 
protect  the  skin  from  irritation  by  the  Dakin’s  solution,  strips 
of  gauze  about  four  inches  wide,  previously  steeped  in  sterile 
vaseline  and  picric  acid,  are  spread  over  the  skin  about  the 
wound,  covering  every  part  of  the  skin  but  not  any  of  the 
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wound  or  granulating  surface.  The  hair  in  the  neighborhood 
of  the  wound  is  kept  shaved  close  to  the  skin. 

The  fact  that  we  are  aiming  to  irrigate  and  not  to  drain 
must  be  kept  in  mind  when  we  are  placing  the  tubes;  they 
should  be  placed  so  as  to  take  full  advantage  of  gravity  when 
irrigating.  If  they  are  pushed  up  into  the  wound  with  the 
outer  end  extending  down,  it  will  be  much  more  difficult  to  get 
fluid  through  to  the  wound  and  as  much  of  the  fluid  as  fills  the 
tube  will  never  reach  the  wound  but  drain  immediately  after 
the  pressure  is  removed.  Dakin’s  solution  to  retain  its  effi¬ 
ciency  must  be  protected  from  light  and  air,  and  under  no 
condition  should  it  be  warmed.  If  the  free  chlorine  contained 


Compound  Fracture  ok  the  Middle  of  the  Left  Humerus. 

In  twelve  days  the  bacterial  count  was  brought  to  one  organism 
in  ten  fields.  After  four  days  the  edges  of  the  wound  were 
freshened  and  stitched.  On  October  15,  the  patient  was  discharged 
with  only  a  simple  fracture. 

is  the  active  principle  of  the  solution,  exposure  to  air  or  light 
or  heating  the  solution  will  liberate  this  and  therefore  impair 
the  efficiency  of  the  treatment. 

At  the  time  of  the  dressing,  a  thorough  irrigation  of  the 
wound  is  advisable  both  to  determine  that  the  tubes  are  open 
and  working  properly  and  to  remove  any  debris  that  may  have 
collected.  If  the  surface  of  the  wound  is  not  clean,  it  should 
be  cleaned  with  a  dry  sponge.  To  keep  the  tubes  from  slipping 
out  of  the  wound  they  are  fastened  to  the  skin  with  adhesive 
tape,  and  sponges  wet  with  the  solution  are  placed  loosely  over 
them  on  the  surface  of  the  wound.  Dakin’s  solution  dissolves 
fibrin  very  readily,  thus  clearing  away  and  carrying  off  the 
fibrin  in  the  pus  that  might  otherwise  be  deposited.  But  it 


also  dissolves  the  fibrin  of  a  blood  clot  and  thus,  if  a  large 
vessel  is  ruptured  in  the  wound,  treatment  with  Dakin’s  solu¬ 
tion  may  be  the  cause  of  a  secondary  hemorrhage. 

On  every  other  day  an  inspection  is  made  of  the  bacterial 
content  both  as  to  number  and  variety.  No  irrigation  is  per¬ 
mitted  for  at  least  two  hours  preceding  this  dressing.  With 
a  sterile  platinum  spatula  a  hit  of  material  is  taken  from  the 
most  vicious  part  of  the  wound  or,  if  the  wound  looks  uniformly 
good,  specimens  are  taken  from  several  points.  The  spatula 
must  be  sterilized  each  time  just  before  it  is  applied  to  the 
wound.  The  material  is  spread  in  a  thin  film  over  a  glass 
slide  and  allowed  to  dry.  The  film  should  not  be  too  thick. 


Compound  Fracture  of  the  Left  Superior  Maxillary  Bone. 

This  wound,  after  it  had  been  cleaned,  closed  spontaneously  and 
healed  without  stitching. 


otherwise  it  may  be  too  dense  for  examination.  In  the  labora¬ 
tory  this  film  is  stained  with  methylene  blue  and  examined 
with  an  oil-immersion  lens.  A  certain  amount  of  experience 
will  accustom  the  examiner  to  choose  fields  of  a  certain  density 
as  standard.  These  fields  should  have  the  pus  cells  arranged 
in  a  single  layer  and  uniformly  covering  the  whole  field.  The 
number  and  variety  of  organisms  are  noted.  The  noting  of 
large  and  small  bacilli,  staphylococci  and  streptococci,  is  a 
sufficient  distinction  as  to  variety.  In  counting,  no  attention 
is  paid  to  variety  but  the  organisms  are  counted  as  a  whole. 
If  there  are  a  hundred  or  more  germs  in  the  field,  a  second 
and  third  field  are  examined ;  and,  if  these,  too,  show  great 
numbers,  the  count  is  said  to  be  “  infinity,”  and  no  further 
examination  is  necessary.  If,  however,  there  are  only  five  or 
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ten  organisms  in  the  first  field,  then  five  other  fields  in  differ¬ 
ent  parts  of  the  slide  are  examined,  the  total  count  of  all  the 
fields  is  averaged  and  this  average  taken  as  the  count.  If  the 
bacterial  content  is  still  poorer,  perhaps  only  one  or  two  to  a 
field,  at  least  10  fields  are  examined,  and  when  the  count  is 
lower  than  this,  20  or  more  fields  are  searched.  It  often 
occurs  in  this  latter  phase  that  10  or  15  fields  may  be  examined 
without  a  single  organism  being  noted,  and  then  in  the  next 
field  a  phagocyte  will  be  found  which  has  engorged  a  score  or 
more  of  organisms.  These  phagocyted  bacteria  are  counted  or 
estimated  and  averaged  in  the  same  manner  as  though  the 
organisms  had  been  scattered  extraeellularly.  The  results  of 
these  examinations  are  charted  on  sheets  similar  to  temperature 
charts  and  always  kept  at  hand  for  the  surgeon’s  inspection. 
These  observations  are  the  index  to  much  valuable  information. 
First,  they  tell  the  nature  and  extent  of  the  infection  and 
whether  it  is  spreading  or  receding.  Later,  as  parts  of  the 
wound  clear  up,  the  counts  tell  which  part  is  not  receiving  its 
regular  irrigation.  If  a  corner  of  the  wound  is  blocked  off  by  a 
gauze  packing,  the  bacterial  content  of  this  part  will  be  much 
higher  than  that  of  other  parts  receiving  their  regular  irriga¬ 
tion.  In  general,  it  has  been  observed  that  the  count  drops 
from  infinity  to  10  or  20  per  field  within  the  first  24  or  48  hours 
if  the  irrigation  is  satisfactory  ;  but  if  this  drop  is  not  observed, 
a  thorough  inspection  of  the  technique  should  be  made  at  once. 
If  this  shows  no  fault,  then  the  wound  should  be  examined  for 


an  unexplored  and  unirrigated  pocket.  Second,  this  observa¬ 
tion  enables  one  to  discover  a  reinfection  before  it  has  become 
extensive.  A  sudden  rise  of  the  count  or  the  discovery  of  new 
organisms  indicates  a  reinfection  either  from  the  evacuation 

o 

of  a  pocket  of  pus  or  from  an  outside  source.  Immediate 
re-establishment  of  the  full  irrigation  may  control  this  inocu¬ 
lation  in  a  few  hours.  When  the  count  averages  one  organism 
or  less  to  five  oil-immersion  fields  for  a  continuous  space  of 
six  days,  the  wound  is  considered  bacteriologically  clean.  A 
certain  percentage  of  such  wounds  have  shown  themselves  to  be 
absolutely  sterile  on  culture.  When  surgical  repair  work  is 
indicated,  it  can  be  done  at  this  time  as  safely  and  with  as 
much  ease  and  security  as  though  the  wound  were  fresh.  The 
previous  infection  can  be  completely  ignored. 

The  great  advantages  of  the  Carrel  method  of  treating 
infected  wounds  may  be  summed  up  as  follows :  It  successfully 
checks  the  extension  of  the  infection,  causes  an  almost  imme¬ 
diate  drop  of  temperature  and  brings  comfort  to  the  patient. 
Pus  is  eliminated  and  dressing  simplified.  An  early  oppor¬ 
tunity  is  given  for  surgical  repair  work.  The  production  of 
cicatricial  tissue  is  minimized  and  the  interference  with  func¬ 
tion  of  the  part  is  less  after  the  recovery  of  the  patient. 
Finally,  it  is  a  scientific  and  intelligent  method  of  observing 
the  process  of  healing  in  wounds  and  determining  the  efficacy 
of  treatment. 


PLACENTAL  TRANSMISSION:  TOTAL  CREATININE  IN  PLASMA, 
WHOLE  BLOOD  AND  CORPUSCLES  OF  MOTHER  AND  FETUS. 

(ADDITIONAL  ANALYSES  BY  A  NEW  METHOD.) 

By  E.  D.  Plass. 

( From  the  Department  of  Obstetrics,  Johns  Hopkins  University  and  Hospital.) 


In  a  recent  study  of  the  placental  transmission  of  creatinine 
and  creatine,  it  was  found  that  the  maternal  and  fetal  plasmas 
or  sera  have  the  same  concentrations  of  these  two  substances, 
but  that  the  whole  bloods  show  the  same  definite  relationship 
only  in  the  preformed  creatinine,  whereas  the  total  creatinine 
and  subtracted  creatine  values  are  higher  in  the  fetal  bloods.1 
It  was  suggested  that  the  values  obtained  for  total  creatinine 
in  whole  blood  by  Folin’s  method  were  probably  too  high. 
Subsequent  observations  have  indicated  that  this  criticism  is 
valid  and  by  the  use  of  the  acetic  acid  precipitation  method, 
lately  suggested,  consistently  lower  results  were  obtained."  the 
higher  values  found  when  the  Folin  procedure  is  employed  are 
probably  explained  by  the  presence  in  the  blood  of  some  sub¬ 
stance,  not  creatine,  which  when  heated  with  picric  acid, 
produces  a  compound  which  gives  a  color  development  on 
alkalinization  similar  to  that  produced  by  creatinine. 

In  continuing  the  previous  work,  a  number  of  determina¬ 
tions  of  total  creatinine  were  made  on  plasmas  and  whole 
bloods  by  means  of  the  new  procedure.  The  preformed  creati¬ 
nine  was  not  determined  because  the  previous  analyses  had 
indicated  that  if  the  blood  is  unhemolysed  the  two  samples 


give  approximately  the  same  results.  In  view  of  the  reported 
lower  creatine  content  of  fetal  tissues  3’ 4-  5  it  seemed  probable 
that  the  blood  cells  would  show  a  comparable  difference,  but 
such  was  not  the  case. 

The  specimens  were  collected  as  in  the  previous  experiments. 
The  hematocrit  values  were  determined  by  direct  centrifugali- 
zation  of  the  undiluted  whole  blood.  A  known  quantity  of 
whole  blood  or  plasma  was  precipitated  by  <heat  and  .01  N 
acetic  acid  and  the  filtrate  cleared  with  a  suspension  of 
aluminium  hydroxide.  The  second  filtrate  was  evaporated  to 
5  c.  c.  on  a  water-bath  and  taken  up  with  hot  water,  the  total 
volume  being  kept  at  approximately  10  c.  c.  One  cubic  centi- 
meter  of  5N  HC1  was  added  and  the  solution  heated  on  a 
water-bath  for  from  3  to  4  hours,  after  which  it  was  neutralized 
with  20  per  cent  NaOH  and  20  c.  c.  of  1.2  per  cent  picric  acid 
were  added.  Next  there  were  introduced  1.5  c.  c.  of  10  per  cent 
NaOH  to  develop  the  color,  and  after  10  minutes  the  solution 
was  diluted  to  50  or  100  c.  c.  and  the  color  compared  with  that 
produced  by  a  known  amount  of  creatinine  treated  similarly. 

The  results  in  a  series  of  12  sets  of  plasmas  or  sera  are 
essentially  the  same  as  those  previously  obtained  by  the  use  ol 
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Folin's  method,  and  the  agreement  between  the  maternal  and 
fetal  samples  confirms  the  view  that  the  placental  transmission 
of  the  creatinine  bodies  is  by  simple  diffusion.  The  actual 
finding's  are  recorded  in  Table  1 ;  a  statement  as  to  the  presence 
or  absence  of  hemolysis  is  included  to  emphasize  the  fact  that 
the  presence  of  hemoglobin  does  not  materially  a  fleet  the  results 
obtained  by  the  use  of  this  method. 

TABLE  NO.  I. 

Total  Creatinine  in  Maternal  and  Fetal  Plasmas. 

(Mg.  creatinine  in  100  c.  c.) 


Source. 

Maternal. 

Fetal. 

A 

f 

Total 

Total 

No. 

Hemoglobin. 

Creatinine. 

Hemoglobin.  Creatinine. 

26 

0 

1.74 

0 

2.04 

29 

0 

1.65 

+ 

1.85 

30 

0 

2.02 

+  + 

2.31 

31 

0 

1.69 

+ 

1.72 

32 

+ 

1.90 

+  + 

1.90 

33 

0 

1.80 

+ 

1.79 

34 

+  +  + 

2.06 

+  + 

1.75 

35 

+  +  “f 

1.62 

"I"  + 

1.63 

36 

+  + 

1.39 

+  + 

1.27 

40 

+  +  + 

1.16 

+  +  + 

1.15 

41 

0 

1.19 

+ 

1.40 

43 

+  +  + 

2.12 

+  +  + 

2.00 

erase 

1.70 

1.73 

Ten  sets  of  maternal  and  fetal  whole  bloods  were  analyzed, 
and  in  seven  the  plasmas  were  also  available.  The  results  are 
tabulated  in  Table  II,  as  are  also  the  calculated  total  jjreati- 
nine  contents  of  the  corpuscles  expressed  in  milligrams  per 
100  c.  c.  Here,  again,  we  find  the  same  concentration  in  the 
plasmas  of  (30th  mother  and  child. 

The  amounts  of  total  creatinine  in  the  whole  blood  and 
corpuscles,  however,  do  not  show  any  such  parallelisms,  the 
quantities  in  the  maternal  whole  blood  are  higher  in  three 
instances,  in  the  fetal  in  six,  and  in  one  (Xo.  36)  there  is  no 
difference;  the  average  contents  are  quite  comparable.  The 
calculated  corpuscular  content  is  higher  in  the  maternal  sample 
in  five  cases,  in  the  fetal  in  three,  and  in  two  only  a  slight 
difference  is  noted.  The  age,  color  and  parity  of  the  mothers, 
the  sex  and  weight  of  the  children,  the  duration  of  labor  and 
various  clinical  details  were  tabulated,  but  gave  no  suggestion 
regarding  the  reason  for  the  observed  variations.  Until  some 
explanation  for  (these  differences  of  storage  in  the  blood  cells 
is  proposed,  no  attempt  can  be  made  to  correlate  the  findings 
here  recorded. 

As  the  preformed  creatinine  seems  to  be  present  in  small 
and  rather  uniform  quantities  in  both  plasma  and  corpuscles, 
the  relatively  large  amounts  of  total  creatinine  are  apparently 
due  to  a  storage  of  creatine.  Many  of  the  tissues  of  the  body 
contain  creatine,  but  very  little  creatinine,  and  it  is  not  sur¬ 
prising  that  the  blood  cells  can  store  small  quantities  of  the 
former  substance.  In  the  non-pregnant  state  this  storage  is 
apparently  smaller  (6.2-G.5  mg.  per  100  c.  c.)  than  during 
pregnancy,  whereas  in  the  male  a  single  determination  showed 
a  still  lower  concentration  (4.9  mg.  per  100  c.  c.).  In  the 
tabulated  series  in  only  one  instance  (Case  No.  41)  is  there  no 


evidence  of  a  considerably  increased  storage;  whereas  the 
average  figures  are  nearly  double  the  normal.  There  are  no 
available  figures  bearing  upon  the  relative  concentration  of 

TABLE  NO.  II. 

Total  Creatinine  in  Whole  Blood,  Plasma  and  Corpuscles. 
(Mg.  creatinine  in  100  c.  c.) 


Source. 

Maternal. 

Fetal. 

A 

Case 

No. 

Hemato¬ 

crit. 

Whole 

Blood. 

Plasma..  Corpuscles. 

Hemato¬ 

crit. 

Whole 

Blood. 

Plasma.  Corpusc 

34 

31 

6.16 

2.06 

15.29 

34 

5.03 

1.75 

11.38 

35 

37 

4.76 

1.62 

10.11 

52 

5.40 

1.63 

8.88 

36 

32 

5.33 

1.39 

13.69 

44 

5.37 

1.27 

10.59 

37 

31 

4.44 

1.70* 

10.55 

30 

5.67 

1.70* 

14.93 

38 

28 

5.41 

1.70* 

14.96 

29 

5.67 

1.70* 

11.14 

39 

34* 

4.91 

1.70* 

11.15 

40* 

4.47 

1.70* 

8.63 

40 

33 

3.40 

1.16 

7.94 

42 

4.42 

1.15 

8.93 

41 

39 

3.06 

1.19 

5.99 

44 

3.56 

1.40 

6.32 

43 

37 

5.55 

2.12 

11.38 

42 

6.25 

2.00 

12.12 

44 

39 

3.65 

1.35 

7.26 

43 

5.92 

1.35f 

11.98 

*  Actual  determinations  not  made— average  values  taken. 
fNot  determined— maternal  value  used. 

creatine  in  the  muscle  and  other  tissues  in  the  non-pregnant 
state  and  during  gestation,  so  it  cannot  be  said  whether  this 
phenomenon  of  creatine  storage  is  general  or  affects  only  the 
blood  cells. 

Sru  MM  ARY  AND  CONCLUSIONS. 

Previous  work  on  the  total  creatinine  content  of  maternal 
and  fetal  plasma  and  whole  blood  was  repeated,  a  different 
analytical  procedure  being  employed.  No  definite  relationship 
has  been  shown  to  exist  between  the  maternal  and  fetal  whole 
bloods  in  a  given  case,  but  the  plasma  values  in  both  series  of 
experiments  agree  closely,  indicating  a  direct  diffusion  of  the 
creatinine  bodies  through  the  placenta. 

In  the  parturient  woman  and  in  the  new-born  child  there  is 
usually  an  increased  ability  of  the  red  blood  cells  to  store 
creatine.  In  spite  of  the  reported  lower  creatine  content  of 
fetal  tissues,  the  maternal  corpuscles  do  not  always  show  a 
higher  creatine  content  than  the  fetal  cells. 

o 
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NOTES  ON  NEW  BOOKS. 


Hand-Book  of  Venesection.  By  Walton  F.  Dutton,  M.  D.  Cloth, 
$2.50.  (Philadelphia:  F.  A.  Davis  &  Co.,  1916.) 

This  small  volume,  of  about  two  hundred  pages,  is  an  attempt 
to  present  to  the  profession  an  epitome  of  the  indications  for 
venesection,  with  a  broad  discussion  of  the  physiological  effects 
that  may  be  obtained  in  each  instance. 

The  first  forty  pages  are  devoted  to  a  fascinating  history  ol 
Bloodletting,  taken  from  a  paper  by  Fielding  H.  Garrison,  read 
before  the  Medical  History  Club  of  Washington,  D.  C.,  on  Decem¬ 
ber  30,  1911. 

The  remainder  of  the  book  consists  of  a  category  of  diseases 
which  may  be  treated  by  venesection  or  which  have  been  so 
treated  in  the  past.  The  discussion  of  the  physiology  of  disease 
is  largely  good,  though  one  is  struck  by  the  undue  emphasis  placed 
by  the  author  up'on  vasomotor  disturbances  of  the  cerebral  circu¬ 
lation.  Such  disturbances,  the  author  claims,  are  the  cause  of 
epilepsy  which  should  be  treated  by  venesection.  A  chapter  is 
devoted  to  hypertonia  vasorum  cerebri,  which  seems  to  be  an 
entirely  hypothetical  condition,  but  which  is,  nevertheless,  to  be 
treated  by  venesection. 

The  author  advocates,  with  good  physiological  reasoning,  the 
use  of  venesection  under  certain  circumstances  in  aneurism, 
emphysema,  angina  pectoris,  cerebral  hemorrhage,  asphyxia, 
arteriosclerosis,  pneumonia,  eclampsia,  gout  with  uremia,  pulmo¬ 
nary  edema  and  congestion,  uremia  and  various  cardiac  conditions. 
He  places  proper  emphasis  upon  dilatation  of  the  right  heart, 
cyanosis,  and  venous  engorgement  as  being  of  primary  importance 
for  the  indication  of  venesection. 

The  book  is,  however,  that  of  an  enthusiast,  and  one  is  startled 
by  the  list  of  conditions  which  are  to  be  treated,  under  some 
circumstances,  by  venesection — rheumatism,  syphilis,  obesity, 
migraine,  hypertonia  vasorum  cerebri,  typhoid  fever,  epilepsy, 
psychopathic  states,  hypertension,  etc. 

The  technique  of  venesection  and  of  transfusion  as  described 
by  the  author  belongs  to  the  surgical  procedures  in  vogue  a  few 
years  ago,  and  no  description  is  given  of  the  new  and  much  more 
readily  applicable  methods  of  venesection  and  transfusion  through 
needles. 

The  book  is  interesting  but  somewhat  optimistic  as  to  thera- 
peusis  by  venesection.  T.  ^E- 

The  American  Year-Book  of  Anesthesia  and  Analgesia.  Edited  by 
F.  H.  McMechan,  A.M.,  M.  D.  Cloth,  $4.00.  (New  York: 
Surgery  Publishing  Co.,  1915.) 

The  American  Year-Book  of  Anesthesia,  and  Analgesia  is  made 
up  of  a  collection  of  articles  by  prominent  authorities  on  this  sub¬ 
ject.  The  table  of  contents  shows  an  impressive  list  of  contribu¬ 
tors  from  all  over  the  States  and  from  England  as  well,  with  papers 
covering  the  subject  from  all  aspects,  from  the  deeply  scientific 
to  the  extremely  practical.  It  will  prove  of  great  interest  to 
anesthetists  rather  than  of  actual  value  to  the  student  who  is 
giving  his  first  anesthetic.  The  papers  are  slightly  contradictory 
on  some  points  which  goes  to  show  that  there  is  much  about  the 
subject  that  has  yet  to  be  brought  down  to  indisputable  fact.  It  is 
interesting  to  find  one  of  the  articles  by  a  lay  woman  whose  point 
of  view  coincides  with  that  of  most  patients  and  should  be 
respected  and  born  in  mind  constantly.  Those  who  read  this  year¬ 
book  will  anticipate  with  eagerness  next  year’s  volume. 

Diseases  of  the  Nose  and  Throat.  By  Algernon  Coolidge,  A.  B., 
M.  D.  Cloth,  $1.50.  (Philadelphia:  W.  B.  Saunders  Co.,  1915.) 
This  little  book  fills  its  purpose  admirably.  As  stated  in  the 
preface,  it  purports  to  be  only  a  manual  and  does  not  attempt  any 
complete  discussion  of  the  subject. 

The  words  are  well  chosen,  the  sentences  are  short  and  concise. 
The  subject  matter  is,  on  the  whole,  quite  accurate,  though  certain 
phases  do  not  receive  the  importance  they  deserve.  For  instance, 


the  relation  of  sinus  infection  to  asthma  is  not  altogether  clear. 
The  indications  for  tonsillectomy  are  clearly  expressed  and  com¬ 
plete..  There  is  an  excellent  table  treating  of  the  differential 
diagnosis  between  syphilis,  tuberculosis  and  malignant  neoplasms. 

The  illustrations  are  all  schematic,  but  give  the  student  a  very 
good  idea  of  anatomical  relations.  The  author  has  very  wisely 
omitted  all  illustrations  of  instruments  and  discussions  of  various 
methods  of  operations.  This  is  quite  a  departure  from  the  ordinary 
book  on  this  subject  and  is  a  great  relief.  A  concise  table  of 
contents  and  index  add  greatly  to  the  value  of  the  book  from  the 
student’s  point  of  view.  H.  R.  S. 

Diagnostic  Methods:  Chemical.  Bacteriological  and  Microscopical. 

By  Ralph  W.  Webster,  M.  D.  5th  Edition.  Cloth,  $4.50. 

(Philadelphia:  P.  Blakiston,  Son  and  Co.,  1916.) 

The  fact  that  this  book  has  gone  through  five  successive  editions 
since  1909  is  in  itself  testimonial  enough  as  to  its  contents  and  its 
value  in  practical  clinical  medicine.  The  author  is  to  be  con¬ 
gratulated  for  the  zeal  which  prompts  him  to  keep  abreast  with 
all  valuable  advances  in  the  line  of  clinical  laboratory  methods  to 
such  an  extent  that  a  new  edition  can  be  published  in  each  of  four 
successive  years.  Despite  the  curtailment  of  scientific  investiga¬ 
tion  as  one  result  of  the  war,  a  sufficient  amount  of  new  material 
has  been  brought  together  in  this  present  volume  to  give  the  book 
725  pages  of  text  in  which  can  be  found  practically  all  acceptable 
methods  for  the  analysis  of  the  ordinary  laboratory  specimens. 
The  arrangement  of  the  subject  matter  is  orderly  and  logical, 
the  descriptions  of  methods  are  uniformly  clear  and  singularly 
free  from  error.  Included  in  the  subject  matter  are  numerous 
references  of  value  to  the  original  literature.  The  author  is  to  be 
congratulated  upon  his  obviously  successful  effort  to  keep  this 
book  foremost  among  those  dealing  with  the  subject  of  clinical 
microscopy. 

The  Healthy  Girl.  By  Mrs.  J.  Cunning,  M.  B.,  and  A.  Campbell, 

B.  A.  Cloth,  $1.75.  ( Oxford  University  Press,  London,  1916.) 

Written  by  authors  possessing  a  good  insight  and  understanding 
of  the  growing  mind  and  body,  this  book  is  intended  for  the  grow¬ 
ing  girl  and  those  adults  who  have  her  welfare  in  charge.  The 
greater  part  of  it,  however,  is  better  adapted  to  the  adult  than  to 
the  growing  girl  herself.  A  concise,  common  sense  and  very  prac¬ 
tical  survey  of  the  anatomy  and  physiology  of  the  human  body 
in  their  relation  to  health  and  disease  is  given  in  a  simple  and 
easily  understood  manner.  A  number  of  illustrations  help  to  eluci¬ 
date  the  text.  The  weak  points  in  the  book  are  to  be  found  in  the 
attempts  to  give  medical  advice.  The  common  diseases  are  briefly 
described  and  treatment  in  some  cases  is  suggested:  “  use  mufflers 
for  sore  throats,  use  a  hot-water  bottle  for  appendicitis  and  in  gen¬ 
eral  for  any  illness  where  a  girl  complains  of  severe  pain.”  “  Coffee 
is  a  laxative.”  “  In  scarlet  fever  swab  the  throat  every  few  hours 
with  1-30  carbolic.”  The  necessity  of  a  doctor’s  advice  in  all  illness 
is,  however,  repeatedly  emphasized.  The  personal  hygiene  of  the 
growing  girl  is  well  handled  and  the  question  of  regulation  of 
exercise,  work,  bathing,  sleep  and  fresh  air  is  ably  discussed  with 
helpful  suggestions  as  to  the  planning  of  the  daily  routine. 

M.  D.  B. 

Nervous  Asthma.  Its  Pathology  and  Treatment.  By  J.  B.  Berk- 
hart,  M.  D.  Price,  2  shillings  and  6  pence.  ( Oxford  Uni¬ 
versity  Press,  London,  1916.) 

According  to  the  author  two  distinct  types  of  asthma  are  usuallv 
grouped  under  the  name  bronchial,  spasmodic  or  nervous  asthma. 
Both  types,  he  believes,  are  the  consequence  of  rickets  with  its 
resulting  crippling  of  the  thorax  and  arrested  lung  development. 
In  the  one  form,  which  he  designates  as  actual  bronchial  asthma, 
the  dyspnea  arises  from  transient  obstacles  in  the  bronchial  tree- 
obstacles  resulting  from  the  “  presence  of  a  tenacious  pathological 
product  associated  with  a  defect  in  the  power  of  expectoration. 
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In  the  second  form,  described  as  true  nervous  asthma,  no  real 
mechanical  obstacle  to  breathing  is  supposed  to  exist,  hut  a  neuro¬ 
pathic  constitution,  with  its  associated  hypersensitiveness  to  all 
stimuli,  is  always  present.  Furthermore,  in  all  these  nervous  cases 
there  is  a  history  of  childhood  inflammatory  affections  of  the  air 
passages  and  the  author  believes  that  these  organs,  therefore, 
probably  afford  a  stimulus  sufficient  to  stir  up  the  underlying 
pathological  constitution.  Many  cases,  however,  he  thinks  are  pure 
anxiety  neuroses.  He  lays  great  stress  upon  the  benefit  derived  in 
all  cases  of  nervous  asthma  from  the  treatment  of  the  underlying 
neuropathic  constitution  by  means  of  proper  hygiene,  change  of 
surroundings  and  freedom  from  solicitous  friends.  His  state¬ 
ments  are  emphasized  by  frequent  recitals  of  case  reports. 

The  section  of  the  book  dealing  with  the  pathology  of  the  condi¬ 
tion  is  the  weakest.  The  author  makes  dogmatic  statements  with¬ 
out  attempting  to  give  any  evidence.  His  pathological  ideas  are 
unusual  and  are  not  presented  in  a  manner  which  would  tend  to 
convert  others  to  his  way  of  thinking. 

Principles  and  Practice  of  Obstetrics.  Joseph  B.  De  Lee,  M.  D. 
Second  edition.  Cloth,  $8.00.  ( Philadelphia :  W.  B.  Saunders 

Co..  1915.) 

Dr.  De  Lee’s  book  is  enjoying  a  well  deserved  popularity  and  it 
has  undoubtedly  proven  itself  to  be  a  valuable  practical  work  on 
the  subject  of  obstetrics. 

At  times  the  author  perhaps  shows  a  tendency  to  be  rather  too 
dogmatic,  as,  for  example,  in  his  discussion  of  the  life  history  of 
the  corpus  luteum  where  he  hardly  gives  proper  consideration  to 
the  more  generally  accepted  view  in  regard  to  the  origin  of  the 
lutein  cells. 

The  chapters  devoted  to  the  physiology  of  labor  are  particularly 
good.  The  various  pathological  conditions  which  may  arise  during 
the  course  of  pregnancy,  labor  and  the  puerperium  are  discussed 


at  length,  but  more  particularly  from  their  practical  aspects. 
Although  the  scientific  side  has  not  been  neglected,  it  does  not 
seem  that  the  author  has  drawn  sufficient  attention  to  the  numer¬ 
ous  unsolved  problems  existing  in  scientific  obstetrics,  which  will 
offer  a  fruitful  field  for  investigation  for  a  long  time  to  come. 

In  the  section  on  operative  obstetrics,  the  author  describes  with 
great  clearness  and  detail  the  various  steps  employed  in  the  opera¬ 
tive  procedures  employed  in  modern  obstetrics. 

The  book  is  profusely  illustrated  with  particularly  clear  and 
instructive  illustrations  and  diagrams. 

In  the  bibliography,  it  seems  that  it  would  have  been  an  ad¬ 
vantage  to  give  with  uniformity  the  titles  of  the  various  articles 
referred  to. 

Dr.  De  Lee’s  book  should  continue  to  prove  itself  to  be  of  great 
practical  assistance  to  the  student  and  practitioner.  K.  W. 

The  Difficulties  and  Emergencies  of  Obstetric  Practice.  Comyns 
Berkley,  M.  D.,  and  Victor  Bonney,  M.  D.  Second  Edition. 
Cloth,  $7.50.  ( Philadelphia :  P.  Blakiston's  Son  d-  Co.,  1915.) 

In  the  second  edition  of  this  work,  the  authors  follow  along  the 
lines  laid  down  in  the  first  edition  and  discuss  only  the  abnormali¬ 
ties  encountered  in  obstetric  practice.  That  there  is  a  distinct 
field  for  such  a  work  is  proven  by  the  speedy  exhaustion  of  the 
first  edition. 

The  various  obstetrical  complications  are  discussed  in  much 
greater  detail  than  is  possible  in  the  ordinary  text-book  on 
obstetrics. 

The  section  describing  the  various  obstetrical  operations  is 
excellent.  The  book  contains  numerous  illustrations  which  are 
unusually  clear  and  instructive,  a  number  of  them  being  entirely 
new. 

The  work  should  continue  to  prove  of  value  to  the  student  and 
to  the  practitioner.  K.  W. 


AN  APPEAL  TO  THE  MEDICAL  PROFESSION  OF  THE 

UNITED  STATES. 


The  Surgeon  General’s  Office  has  appealed  to  the  medical 
press  of  this  country  for  aid  in  securing  the  quota  of  physicians 
necessary  for  the  care  of  the  great  army  now  in  course  of 
organization. 

The  Medical  Departments  of  the  Government  are  responsible 
for  the  examination  of  the  recruits,  the  hygiene  of  camps  and 
the  care  of  the  sick  and  wounded.  The  Surgeons  General 
have  not  as  yet  been  given  full  authority  and  the  means  to  meet 
this  responsibility. 

The  President  and  Congress  can  give  the  Surgeons  General 
full  authority  and  ample  means,  but  except  by  the  draft  neither 
the  President  nor  Congress  is  able  to  give  them  a  sufficient 
number  of  men  from  the  medical  profession,  as  it  is  a  volun¬ 
teer  service.  Consequently,  if  the  Medical  Departments  are 
furnished  with  the  authority  and  the  means,  they  will  still  be 
unable  to  do  their  work  unless  the  medical  profession  of  the 
country,  and  particularly  the  younger  men,  respond  more 
freely  than  they  have  done  up  to  this  time. 

In  the  army  hospitals  and  first  aid  work  abroad,,  in  the  vast 
concentration  camps  so  soon  to  be  organized  in  this  country, 
and  in  every  branch  of  the  naval  service  there  is  an  urgent 
demand  for  each  physician  who  can  and  will  offer  his  services. 
In  the  work  our  country  has  pledged  itself  to  do,  the  need  for 
doctors  is  imperative.  Estimates  give  the  figure  of  20,000 


physicians  as  the  minimum  number  necessary  for  this  work. 
Only  about  6000  are  at  present  enrolled.  These  figures  speak 
for  themselves. 

Commissions  in  the  Medical  Reserve  Corps  are  accorded  on 
the  basis  of  First  Lieutenant,  Captain  and  Major,  with  respec¬ 
tive  salaries  of  $2000,  $2400  and  $3000  a  year.  Applicants 
may  apply  directly  to  the  various  examining  boards  through¬ 
out  the  different  states  and  complete  all  preliminary  arrange¬ 
ments  without  reference  to  the  Surgeon  General's  Office.  The 
completed  papers  should  be  forwarded  directly  to  the  Surgeon 
General  by  the  president  of  the  examining  board.  A  complete 
set  of  papers  must  contain  the  physical  examination,  report  of 
the  examiner  as  to  mental,  moral  and  physical  qualifications,  a 
personal  history  form  filled  out  by  the  applicant  and  sworn  to 
before  a  notary,  and  a  certificate  of  state  registration  (except 
where  this  year’s  graduates  have  not  had  time  to  take  their 
State  Board  examination).  Two  letters  should  also  be  sent 
certifying  as  to  citizenship  and  moral  qualifications,  and,  if  of 
alien  birth,  a  certificate  of  naturalization. 

Further  information  may  be  obtained  from  the  State  and 
County  Committees  of  National  Defense,  or  directly  from 
Surgeon  General  W.  C.  Gorgas,  of  the  Army,  or  Surgeon 
General  W.  C.  Braisted,  of  the  Navy,  Washington,  D.  C. 
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THE  EFFECTS  OF  SERUM  THERAPY  IN  ACUTE  LOBAR  PNEUMONIA. 

By  Arthur  Bloomfield. 


( From  the  Medical  Clinic  of  The  Johns  Hopkins  Hospital.) 


Through  the  courtesy  of  the  ^Rockefeller  Hospital  which  has 
supplied  us  with  Type  I  antipneumococcus  serum,*  it  has  been 
possible  during  the  past  winter  to  employ  specific  serum 
therapy  in  a  series  of  cases  of  acute  lobar  pneumonia.  Al¬ 
though  the  number  is  too  small  to  allow  definite  conclusions 


*  Cole,  R.  I.  New  York  Medical  Journal,  1917,  CV,  223.  Arch, 
of  Int.  Medicine,  1914,  XIV,  56. 


as  to  the  efficacy  of  the  serum  as  a  life-saving  measure,  certain 
observations  of  interest  were  made  which  are  herewith  put  on 
record.  They  comprise  studies  of  (1)  the  course  of  the  septi¬ 
cemia  in  treated  cases,  (2)  the  changes  in  the  agglutinins  of 
the  patient’s  serum,  and  (3)  the  serum  reactions  of  a  dan¬ 
gerous  or  undesirable  nature. 

Eleven  cases  were  studied.  They  were  all  instances  of 
frank  lobar  pneumonia,  in  which  the  Type  I  pneumococcus 
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was  demonstrated  in  the  sputum  or  blood.  Nearly  all  the 
patients  were  colored  laborers  and  came  in  with  the  disease 
well  advanced— thus  presenting  conditions  unfavorable  to 
treatment.  In  addition  to  the  serum,  hydrotherapy,  digitalis, 
and  symptomatic  measures  were  employed. 

The  pneumococcus  was  usually  isolated  from  the  sputum  by 
mouse  inoculation,  and  the  type  determined  by  agglutination 
with  stock  immune  sera.  The  serum  was  warmed  to  body 
temperature  and  injected  intravenously  by  gravity,  at  the  rate 
of  2  to  4  c.  c.  a  minute.  A  preliminary  desensitizing  dose  of 
1  to  5  c.  c.  was  given  subcutaneously  or  intravenously.  Blood 
cultures  were  made  before  and  after  treatments,  and  samples 
of  blood  were  drawn  for  the  agglutination  tests. 

The  results  are  presented  in  the  following  protocols : 


Case  1. — E.  T.  (Med.  No.  37609),  colored,  aged  21.  Admitted  on 
about  the  7tli  day  of  the  disease  with  consolidation  of  the  entire 
right  lung.  General  condition  good. 


Hour. 

Serum. 

Pneumo¬ 

cocci 

Agglutinins. 

of 

blood. 

1:1 

1:2 

1 :  4 

1:8 

Mar.  2 
7th  day 

10.00  a.m. 
11.30  p.m. 

Admitted  to  ward. 

1  c.c.  subcutaneously. 

o' 

Mar.  3 
8th  day 

12.15  a.m. 
4.30  p.m. 

100  c.c.  intravenously. 
100  c.c.  intravenously. 

o’ 

.... 

.... 

Clinical  Course. — The  patient  was  admitted  on  about  the  7th 
day  of  a  moderately  severe  pneumonia  with  consolidation  of  the 
right  lung.  On  the  8th  day  200  c.  c.  of  serum  were  given  with 
gradual  fall  of  temperature  and  pulse  to  normal  during  the  two  fol¬ 
lowing  days.  On  the  11th  day  there  was  a  secondary  rise  of  tem¬ 
perature  to  101°  F.  which  continued  for  about  six  weeks,  the 
signs  in  the  lung  slowly  clearing  during  this  time. 

No  serum  reaction  of  any  sort  was  observed. 


Case  2. — W.  J.  (Med.  No.  37225),  colored,  aged  21.  Admitted  on 
about  the  8tli  day  with  consolidation  of  the  right  upper  and  middle 
lGbes.  General  condition  good. 


Date. 

Hour.  Serum. 

Pneumo¬ 
cocci 
per  c.  c. 
of 

blood. 

Agglutinins.* 

1:1 

1:2 

1  : 4 

1:8 

Jan.  29 

9.00  p.m.  Admitted  to  ward. 

Jan.  30 

11.00  a.m.  1  c.c.  subcutaneously. 

0 

+  +  + 

+  + 

+ 

0 

9th  dav 

12.00  noon  100  c.c.  intravenously. 

1.00  p.m.!  . 

+  +  + 

+  + 

+ 

0 

Jan.  31 

12.15a.m.  . 

+  +  + 

+  + 

+ 

0 

10th  day 

1.00  a.m.  100  c.c.  intravenously. 

“7... 

2.00  a.m . 

+  +  +  + 

+  +  + 

++ 

6 

9.00  p.m.  1  . 

0 

+  +  +  + 

+  +  + 

++ 

+  + 

10.00  p.m.  100  c.c. intravenously. 

11.00  p.m . 

+  +  +  + 

+  +  + 

++ . 

++ 

*1:1  =  Equal  parts  of  serum  and  bacterial  emulsion, 
-f  + +-f  =  Complete  agglutination.  0  =  No  agglutination. 

Clinical  Course. — The  patient  was  admitted  on  about  the  8th  day 
of  a  mild  pneumonia  with  consolidations  of  the  right  upper  and 
middle  lobes.  During  the  next  two  days  300  c.  c.  of  serum  were 
given.  Crisis  took  place  on  the  10th  day  and  convalescence  was 
uneventful. 

No  early  or  late  reaction  to  serum  was  observed. 


Case  3.— M.  S.  (Med.  No.  37423),  white,  aged  48.  Admitted  on 
5th  day  of  the  disease  with  consolidation  of  the  right  upper  lobe. 
General  condition  fairly  good. 


Date. 

Hour. 

Serum. 

Pneumo¬ 
cocci 
per  c.  c. 
of 

blood. 

Agglutinins. 

1:1 

1:2 

1:4 

1:8 

Mar.  1 
5th  day 

Mar.  2 
6th  day 

Mar.  3 

6.00  p.m. 

Admitted  to  ward. 

11.50  p.m. 

1  c.c.  subcutaneously. 

0 

12.30  a.m. 

lOOc.c.  intravenously. 

0 

7th  day 

10.00  p.m. 

lOOc.c.  intravenously. 

0 

Mar.  4 
8th  day 

S.OO  p.m. 

lOOc.c.  intravenously. 

0 

.... 

Clinical  Course. — The  patient  was  admitted  on  the  fifth  day  of  a 
severe  pneumonia  with  consolidation  of  the  right  upper  lobe. 
Three  injections  of  100  c.  c.  each  were  given  on  the  7th  and  8th 
days.  Each  injection  was  followed  by  a  fall  of  temperature  of 
several  degrees  with  a  subsequent  rise  a  few  hours  later.  The 
temperature  and  pulse  became  normal  on  the  9th  day,  and  re¬ 
mained  so  except  for  slight  post-critical  rises.  There  was  no 
spread  of  the  pneumonic  process  in  the  lung. 

Serum  Reactions. — No  immediate  reaction  followed  any  of  the 
injections.  On  the  13th  day — six  days  after  the  first  injection— 
a  large  urticarial  patch  appeared.  Two  days  later  an  intense 
generalized  erythematous  and  urticarial  eruption  appeared  and 
continued  for  five  days.  There  were  no  other  manifestations  of 
serum  sickness.  Discharged  well  on  the  27th  day  of  the  disease. 


Case  4.— F.  S.  (Med.  No.  37698),  colored,  aged  18.  Admitted  on 
4th  day  of  the  disease  with  consolidation  of  the  right  lower  lobe. 
General  condition  good. 


Date. 

Hour. 

Serum. 

Pneumo¬ 
cocci 
per  c.  c. 
of 

blood. 

Agglutinins. 

1:1 

1:2 

1:4 

1:8 

Mar.  31 
4th  day 

6.00  p.m. 

Admitted  to  ward. 

.... 

April  1 

12.00  noon 

5  c.  c.  intravenously. 

0 

0 

0 

0 

0 

5th  day 

1.00  p.m. 

lOOc.c.  intravenously. 

.... 

2.00  p.m. 

6 

++++ 

+++  + 

++++ 

0 

April  2 

5.00  p.m. 

100  c.c.  intravenously. 

0 

6th  day 

6.00  p.m. 

++++ 

++++ 

++++ 

++++ 

April  3 

3.00  p.m. 

100  c.c.  intravenously. 

0 

7th  day 

4.00  p.m. 

++++ 

++++ 

+  +  +  + 

• 

++++ 

Clinical  Course. — The  patient  was  admitted  on  the  4th  day  of  a 
moderately  severe  pneumonia  with  consolidation  of  the  right 
lower  lobe.  On  the  5t.h  day  100  c.  c.  of  serum  were  given,  the 
injection  being  followed  by  a  sharp  drop  of  temperature  to  normal 
with  a  subsequent  rise.  On  the  6th  day  and  on  the  7th  day  100  c.  c. 
were  given,  after  which  the  temperature  fell  and  the  symptoms 
cleared.  From  the  7th  to  the  20th  days  there  was  low  fever  with 
occasional  sharp  rises.  With  one  of  these  on  the  15th  day  there 
was  a  profuse  crop  of  urticarial  wheals,  which  recurred  for  about 
a  week.  On  the  16th  day  there  were  severe  pains  in  the  joints. 
This  serum  reaction,  in  summary,  lasted  from  the  13th  to  the  20th 
day.  From  the  20th  to  the  24th  day  the  temperature  was  normal 
and  the  patient  seemed  perfectly  well.  On  the  24th  day  there  was 
a  sudden  rise  of  temperature  to  103°  F.,  high  fever  persisting  for 
three  days  and  then  falling  critically.  During  this  period  there 
were  urticaria,  joint  pains,  and  adenitis. 

Uneventful  convalescence  without  further  complications. 
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Case  5. — L.  G.  (Med.  No.  37611),  colored,  aged  24.  Admitted  on 
the  3d  day  of  the  disease  with  consolidation  of  the  left  upper  lobe. 
General  condition  good. 


Date. 

Hour. 

Serum. 

Pneumo¬ 
cocci 
per  c.  c. 
of 

blood. 

Agglutinins. 

1:1 

1:2 

1:4 

1:8 

Mar.  24 

Mar.  25 
4th  day 

6.00  p.m. 

1.30  p.m. 

2.30  p.m. 

Admitted  to  ward. 

1  e.  e.  subcutaneously. 
100c.  c.intravenously. 

0 

0 

Clinical  Course. — The  patient  was  admitted  on  the  3d  day  of  a 
moderately  severe  pneumonia  with  consolidation  of  the  left  upper 
lobe.  On  the  4th  day  100  c.  c.  of  serum  were  given.  No  more 
serum  was  given  on  account  of  the  reaction  following  the  first 
dose.  The  course  of  the  disease  seemed  to  be  uninfluenced  by  the 
serum,  lysis  occurring  during  the  7th,  8th  and  9th  days.  Daily 
blood-cultures  were  all  sterile,  and  there  was  no  spread  of  the 
pneumonic  process  to  other  lobes. 

Serum  Reactions. — There  was  no  reaction  to  the  desensitizing 
dose  of  1  e.  c.  The  intravenous  dose  of  100  c.  c.  was  followed  in 
a  few  minutes  by  a  fulminating  immediate  reaction.  There  was 
extreme  cyanosis  and  dyspnoea;  the  chest  was  filled  with  rales,  the 
patient  frothed  at  the  mouth,  the  pulse  was  extremely  rapid  and 
feeble;  there  were  nausea,  vomiting,  and  loss  of  sphincter  control. 
This  reaction  was  controlled  to  some  extent  by  adrenalin  and 
atropin,  but  one  hour  after  the  start  there  was  a  profuse  general 
urticaria  which  persisted  for  about  24  hours. 

From  the  9th  to  the  15th  day  the  temperature  was  practically 
normal  and  the  patient  felt  well.  On  the  11th  day  there  was  a 
transient  urticaria;  on  the  15th  day  a  sharp  rise  of  fever  to  103°  F., 
high,  irregular  fever  persisting  for  five  days,  when  it  fell  by 
crisis.  During  this  period  the  leucocytes  rose  from  8000  to  24,000 
with  6  per  cent  eosinopliiles,  and  there  were  intense  persistent 
pains  in  the  joints  and  muscles  without  objective  change.  There 
was  no  adenitis  and  no  urticaria,  or  urinary  changes.  The  pains 
and  fever  cleared  critically  after  five  days  and  convalescence 
was  uneventful.  No  septic  complication  was  made  out. 

Case  6. — W.  R.  (Med.  No.  36946),  colored,  aged  29.  Admitted  on 
the  5th  day  of  the  disease  with  consolidation  of  the  right  lower  and 
middle  lobes.  The  patient  was  semi-conscious  and  seemed  des¬ 
perately  ill. 


Date. 

Hour. 

Serum. 

Pneumo¬ 
cocci 
per  c.  c. 

Agglutinins. 

of 

blood. 

1  : 1 

1:2 

1  : 4 

1:8 

Dee.  28 

2.00  p.m. 

Admitted  to  ward. 

6th  day 

7.00  p.m. 

1  c.c.  subcutaneousiv. 

900 

++ 

0 

0 

0 

7.45  p.m. 
8. 15  p.m. 

100  c.c.  intravenously. 

++++ 

6* 

"o’ 

”6’ 

12.00  m. 

25 

++++ 

c 

0 

0 

Dec.  29 

12.15  a.m. 

200  c.c.  intravenously. 

•th  day 

1.00  a.m. 

++++ 

+  + 

0 

0 

11.1 5  a.m. 
11.30  a.m. 

100  c.c.  intravenously. 

50 

+ 

0  ' 

0 

0 

12.00  noon 

++++ 

++++ 

6 

6 

2.00  p.m. 

Died. 

Serum  Reactions. — Within  one-half  hour  after  the  first  injection 
there  was  a  slight  chill.  No  apparent  reaction  after  other  injec¬ 
tions. 


The  serum  exercised  no  noticeable  effect  on  the  patient’s  gen¬ 
eral  condition.  t  The  temperature,  pulse  and  respirations  remained 
high.  He  died  in  sudden  collapse. 

During  a  period  of  16  hours  400  c.  c.  of  serum  were  given.  There 
was  a  marked  reduction  of  the  number  of  colonies  (from  900  per 
c.  c.  to  25  per  c.  c. ),  and  a  definite  increase  in  the  agglutinative 
titer  of  the  patient’s  serum. 

There  was  no  apparent  spread  of  the  pulmonary  involvement. 

Autopsy. — Lobar  pneumonia  of  the  right  lower  and  middle  lobes. 
Fibrinous  pleurisy,  bronchopneumonia  (left  lower  lobe). 


Case  7. — F.  S.  (Med.  No.  36968),  white,  aged  34.  Admitted  on 
the  5th  day  of  the  disease  with  consolidation  of  the  right  lung. 


Date. 

Hour. 

Serum. 

Pneumo¬ 
cocci 
per  c.  c. 

Agglutinins. 

of 

blood. 

1:  t 

1:2 

1 :  4 

1:8 

Dec.  27 

4.00  p.m. 

Admitted  to  ward. 

Dec.  28 

12.00  m. 

1  c.  c.  subcutaneously. 

30 

0 

0 

0 

0 

6th  day 

12.10  a.m. 

100 c.c.  intravenously. 

1.10  a.m. 

+  + 

0 

0 

0 

11.30  a.m. 

100 c.c.  intravenously. 

2 

+  +  +  + 

++ 

0 

0 

1 1.45  a.m. 

12.45  p.m. 

+  +  +  + 

++++ 

+  +  +  H- 

+  +  L  -+- 

9.00  p.m. 

. 

+ 

0 

0 

0 

10.30  p.m. 

100c. c.  intravenously. 

11 .30  p.m. 

+  +  +  + 

++ 

0 

0 

Dec.  29 

11.30  a.m. 

1 

+  +  +  + 

++ 

0 

0 

7th  day 

12.30  p.m. 

100  c.c.  intravenously. 

2.00  p.m. 

+  +  +  + 

+++ 

+ 

« 

7.30  p.m. 

+  -f-f  + 

++ 

0 

0 

7.45  p.m. 

100  c.c.  intravenously. 

8.45  p.m. 

.... 

+  +  +  + 

++  + 

++ 

0 

Dec.  30 

10.30  a.m. 

0 

+  +  + 

++ 

0 

0 

8th  day 

11.00  a.m. 

100c. c.  intravenously. 

12.00  noon 

6 

+  +  +  + 

4.4.-P  + 

++ 

0 

8.45  p.  m. 
9.00  p.m. 

100 c.c.  intravenously. 

0 

0 

0 

6 

10.00  p.m. 

.... 

0 

0 

0 

0 

Dec.  31 

12.45  p.m. 

0 

0 

0 

0 

0 

9th  day 

2.00  p.m. 

Died. 

Clinical  Course. — The  patient  was  admitted  on  the  5th  day  of  a 
very  severe  pneumonia  with  consolidation  of  the  right  lower  lobe. 
He  was  suffering  from  alcoholism,  was  in  collapse  and  seemed 
desperately  ill.  During  the  next  three  days  he  received  700  c.  c. 
of  serum.  There  was  no  demonstrable  effect  on  the  clinical 
course — he  continued  to  be  delirious  and  desperately  ill,  dying 
in  collapse  on  the  8th  day.  The  temperature  and  pulse  remained 
elevated.  The  pneumococci  promptly  disappeared  from  the  blood 
following  the  injection  of  the  serum,  and  did  not  return,  but  there 
was  a  spread  throughout  the  right  lung  of  the  consolidation. 

Following  the  first  injection  of  serum  there  was  a  severe  chill 
lasting  about  one  hour.  No  reaction  was  noted  after  the  other 
injections. 

Autopsy. — Lobar  pneumonia  (right). 


Case  8. — H.  R.  (Med.  No.  37477),  white,  aged  35.  Admitted  on 
the  7th  day  of  the  disease  with  consolidation  of  right  lower  lobe. 
The  patient  was  delirious  and  seemed  very  ill. 


Date. 

Hour. 

Serum. 

Pneumo¬ 
cocci 
per  c.  c. 

Agglutinins. 

of 

blood. 

1  :  1 

1:2 

1  : 4 

1  : 8 

Feb.  20 
7th  day 

1 0.00  a.m. 
8.00  p.m. 

Admitted  to  ward. 

1  c.  c.  subcutaneously. 

'20' 

0 

tV 

”6’ 

0 

10.00  p.m. 
11.00  p.m. 

75  c.c.  intravenously. 

"o' 

0 

0* 

"o’ 

Feb.  21 

1.00  p.m. 

0 

0 

0 

0 

0 

8th  day 

2.00  p.m. 

50  c.c.  intravenously. 

3.00  p.m. 

++ 

0 

0 

e 

Feb.  22 

3.00  p.m. 

0 

++ 

0 

0 

0 

9th  day 

4.00  p.m. 

50  c.c.  intravenously. 

6.00  p.m. 

+++  + 

++ 

6 

« 

Feb.  23 
10th  day 

4.00  p.m. 
5.00  p.m. 

lOOc.c.  intravenously. 

0 

++++ 

+  + 

0 

0 

6.00  p.m. 

++++ 

++++ 

++ 

0 

Clinical  Course. — The  patient  was  admitted  on  the  7th  day  of  a 
severe  lobar  pneumonia.  The  right  lower  lobe  was  consolidated. 
The  patient  was  suffering  from  alcoholism  and  was  wildly  delir¬ 
ious.  During  the  first  three  days  in  the  hospital  275  c.  c.  of  serum 
were  given.  No  sudden  change  in  condition  followed,  lysis  taking 
place  during  the  11th  and  12th  days.  The  blood-cultures  became 
sterile  after  the  first  injection  of  serum,  and  after  the  third  in¬ 
jection  there  was  a  definite  increase  in  the  agglutinative  titer 
of  the  patient’s  serum.  There  was  no  spread  of  the  lung  involve¬ 
ment  after  the  serum  was  given. 
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Serum  Reactions.— The  patient  was  restless  throughout  the  first 
injection.  When  70  c.  c.  had  been  given,  he  broke  out  into  a  sweat, 
which  was  followed  in  a  few  minutes  by  a  profuse  general  urti¬ 
caria.  He  suddenly  became  extremely  cyanotic,  there  was 
marked  asthmatic  breathing,  and  the  pulse,  which  had  been 
about  120  to  the  minute,  rose  to  180.  Examination  of  the  chest 
showed  typical  asthmatic  breath  sounds  and  rales.  About  10 
minutes  after  the  onset  of  the  reaction,  there  was  a  violent  chill 
lasting  about  half  an  hour.  Following  the  administration  of 
adrenalin,  atropin,  and  morphin,  the  reaction  gradually  subsided, 
the  rash  persisting  for  about  four  hours. 

The  second  injection  of  50  c.  c. — sixteen  hours  later  -was  fol¬ 
lowed  in  half  an  hour  by  a  short  period  of  wheezing,  cyanosis  and 
sweating.  No  chill  and  no  rash. 

The  third  injection  of  50  c.  c. — 25  hours  later  was  not  followed 
by  any  apparent  reaction. 

The  fourth  injection  of  100  c.  c. — 25  hours  later  was  followed 
by  a  fulminating  reaction  exactly  similar  to  the  first  one,  but  more 
severe,  and  lasting  about  four  hours.  The  pulse  at  one  time  was 
over  200  to  the  minute,  the  cyanosis  and  dyspnoea  were  extreme 
and  the  patient  seemed  moribund. 

No  more  serum  was  given,  but  during  the  next  two  days  there 
was  a  lysis,  the  temperature  reaching  normal  on  the  15th  day  of 
the  disease.  During  the  following  week  there  were  occasional 
slight  rises  of  temperature  and  slight  transient  urticarias.  The 
patient  became  rational,  and  the  signs  in  the  lungs  cleared.  On 
February  28— the  15th  day  of  the  disease— he  began  to  complain 
of  pain  in  the  left  hip.  On  March  4— the  19th  day— and  12  days 
after  the  first  serum  injection,  the  temperature  suddenly  rose  to 
103°  F.  with  corresponding  tachycardia,  the  high  irregular  fever 
continuing  for  a  week.  During  this  time  there  were  intense  joint 
pains,  glandular  enlargement,  and  crop  after  crop  of  urticarial 
wheals.  No  striking  urinary  changes  were  observed.  The  patient 
lost  about  40  pounds  in  weight  and  was  finally  discharged  well  on 
the  50th  day  of  the  disease. 

Case  9.— C.  W.  (Med.  No.  37584),  white,  aged  34.  Admitted  on 
the  4th  day  of  the  disease  with  consolidation  of  the  right  lung. 
Seemed  very  ill — irrational  and  cyanotic. 


Piieuino-i 

cocci 

Agglutinins. 

Date. 

Hour. 

Cl .  1  . w 

per  c.  c. 
of 

blood. 

1:1 

1:2 

1:4  1 

1  :8 

April  2 

12.00  in. 

Admitted  to  ward. 

1  in  10 

.... 

4th  day 

.... 

April  3 

40 

.... 

April  4 
Gth  day 

9.30  p.m. 

10.30  p.m. 

11.30  p.m. 

5  c.  c.  intravenously. 
125  c.c.  intravenously. 

40 

”6’ 

0 

0 

+  +  + 

0 

+++ 

0 

+  + 

April  5 
7th  day 

12.30  a.m. 
1.30  a.m. 

10.30  a.m. 

11.30  a.m. 

12.30  p.m. 

125  c.e.  intravenously. 

100  c.c.  intravenously. 
100 c.c.  intravenously. 

"o’ 

+  +  +  + 
+  +  +  + 

+  +  +  + 

+  +  + 

++++ 

+++ 

++ 

++++ 

+  +  + 

0 

+'+'+ 

April  6 
8th  day 

11.00  a.m. 
12.00  noon 
1.00  p.m. 
11.00  p.m. 
12.00  m. 

100  c.  c.  intravenously. 

100  c.c.  intravenously. 

0 

+  +  +  + 

+  +  +  + 
+  +  +  + 

tit 

+++ 

++ 

++++ 

+++ 

April  7 
9th  day 

1.00  a.m. 

3.30  p.m. 

4.30  p.m. 

5.30  p.m. 

50 c.c.  intravenously. 

o 

-t--t--l--t- 
+  +  +  + 

+  +  +  + 

++++ 

++++ 

++++ 

++++ 

++++ 

++++ 

++++ 

++++ 

April  8 

0 

.... 

0 

.... 

.... 

10 

11 

12 

0 

.... 

•  •  •  • 

2 

.... 

.... 

Optochin. 

Optochin. 

0 

.... 

.... 

13 

0 

.... 

16 

17 

0 

.... 

.... 

.... 

00 

.... 

j  .... 

Clinical  Course. — The  patient  was  admitted  on  the  4th  day  of  a 
very  severe  pneumonia  with  consolidation  of  the  right  lung. 
Owing  to  delay  in  identification  of  the  organism,  treatment  was 
not  begun  until  the  6th  day.  During  the  next  four  days  700  c.  c. 
of  serum  were  given.  Treatment  was  then  discontinued  owing  to 
lack  of  serum.  During  the  period  of  treatment  there  was  marked 
increase  in  the  agglutinative  titer  of  the  patient's  serum,  which 
fell  during  the  next  two  days.  The  pneumococci  could  not  be 
grown  from  the  blood  after  the  first  injection  of  serum.  The 
temperature  and  pulse  were  apparently  unaffected,  and  remained 
markedly  elevated  until  death  on  the  20th  day  of  the  disease.  The 
last  dose  of  serum  was  given  on  the  10th  day.  On  the  14th  da> 
two  colonies  per  cubic  centimeter  were  obtained,  daily  blood- 
cultures  having  been  negative  until  then.  On  the  15th  and  16tli 
days  optochin  was  administered  and  the  blood  again  became 
sterile.  The  blood  cultures  were  all  negative  until  the  day  of 
death  when  innumerable  colonies  were  obtained.  With  the  ter¬ 
minal  sepsis  were  associated  a  purulent  meningitis  and  arthritis 
and  an  acute  endocarditis.  There  was  no  spread  of  the  pulmonary 
process. 

Serum  Reactions. — Following  the  first  injection  there  was  a 
transient  urticaria.  No  immediate  reaction  followed  the  other 
treatments.  From  the  13th  to  the  19th  day  there  were  severe  joint 
pains,  and  on  the  19th  day  a  profuse  urticaria. 

Autopsy.— Lobar  pneumonia,  organizing  (rt.) ,  purulent  arthritis 
(knee-joints),  purulent  cerebrospinal  meningitis,  purulent  otitis 
media,  acute  vegetative  mitral  endocarditis. 


Case  10—  G.  W.  (Med.  No.  37556),  colored,  aged  23  yrs. 


- - 

J 

’neumo- 
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Agglutinins. 

Date. 
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of 

1:1 

1  •  2 

1:4 

1:8 

blood,  i 

Jan.  26  ! 
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9.00  p.m. 
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o' 

27  1 

28 
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0 
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1 

CType 1 1 ) 

30 

31 
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0 

6 
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8 
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9 

1  0 
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0 

6 

6 

10.30  p.m 

100  c.c.  intravenously 

i  .... 
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10 

2.00  p.m 
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0 

0 

0 

0 

2.45  p.m 

3.45  p.m 

100  c.c.  intravenously 

*\V 

"o 

”o’ 

~~o 

11 

11.00  a.m 
11.45  a.m 

!100c.c.  intravenously 

0 

++++ 

0 

+  +  +  + 

0 

"o' 

0 

*(V 

12.45  p.m 

++++ 

| 

0 

++++ 

+++  + 

0 

0 

2.00  n.m 

100  c.c.  intravenously 

++++ 

++++ 

*6* 

3.00  p.m . 

Clinical  Course. — The  patient  was  admitted  on  the  3d  day  of  a 
moderately  severe  pneumonia  with  consolidation  of  the  right  lower 
lobe.  A  Type  II  pneumococcus  was  isolated  from  the  sputum  and 
later  from  the  blood.  On  the  7th  day  there  was  a  sharp  drop  of 
the  temperature  and  pulse  almost  to  normal.  The  blood-cultures 
became  negative,  and  there  were  signs  of  resolution.  On  the  11th 
day  there  was  a  sharp  rise  of  temperature  to  105°  F.,  and  the 
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leucocytes  rose  from  15,000  to  45,000.  At  this  time  signs  of  con¬ 
solidation  appeared  in  the  left  upper  lobe.  Three  days  later  a 
Type  I  pneumococcus  was  isolated  from  the  blood.  It  seemed 
clear  that  there  was  a  fresh  pneumonia  due  to  a  Type  I  organism. 
Serum  therapy  was  begun  on  the  7th  (?)  day  of  this  infection, 
400  c.  c.  being  given  during  the  next  three  days.  The  temperature 
and  pulse-rate  fell,  reaching  normal  on  the  10th  day.  Agglutinins 
could  be  demonstrated  in  the  patient’s  serum  during  treatment, 
and  the  daily  blood-cultures  were  sterile.  There  was  no  further 
spread  of  the  consolidation,  but  there  was  delayed  resolution 
lasting  over  a  period  of  about  one  month,  during  which  a  moderate 
continuous  fever  persisted. 

Serum,  Reactions. — No  immediate  reaction  followed  any  of  the 
four  injections.  On  the  14th  day — seven  days  after  the  first  injec¬ 
tion — generalized  urticaria,  adenitis,  and  stiff  neck  appeared,  last¬ 
ing  about  three  days.  On  the  21st  day  the  patient  developed  a 
localized  phlegmon  of  the  lower  abdominal  wall  which  cleared  up 
after  incision  and  drainage.  Further  convalescence  was  un¬ 
eventful. 


Case  11. — C.  J.  (Med.  No.  37503),  colored,  aged  28.  Admitted  on 
4th  day  of  the  disease  with  consolidation  of  the  entire  right 
lung.  General  condition  good. 
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1:1 

Aggl 

1:2 
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6 
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Feb.  7 
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*  Gradual  fall  of  temperature  which  practically  reached  normal  February  3. 
t  February  5  sharp  rise  of  temperature  to  103°. 

Clinical  Course. — The  patient  was  admitted  on  the  4th  day  of  a 
moderately  severe  pneumonia  with  consolidation  of  the  right 
lung.  During  the  following  six  days  he  received  900  c.  c.  of  serum. 
There  was  no  demonstrable  effect  on  the  clinical  course,  the  tem¬ 
perature  falling  by  lysis  during  the  8th,  9th,  and  10th  days  of  the 
disease.  On  February  5,  the  13th  day  of  the  disease  and  nine 
days  after  the  first  injection  of  serum,  there  was  a  sharp  rise  of 


temperature  to  103.5°  F.,  but  without  evidence  of  spread  of  the 
pneumococcus  infection.  Injections  of  100  c.  c.  of  serum  on  Feb¬ 
ruary  5  and  6  were  followed  in  about  10  minutes  by  a  severe  chill, 
dyspncea  and  tachycardia,  although  there  had  been  no  reaction 
following  any  of  the  previous  injections.  The  fever  was  un¬ 
affected  and  remained  high  for  the  following  three  weeks;  it  then 
fell  gradually  to  normal  over  a  period  of  a  month.  During  this 
period  the  signs  in  the  chest  were  those  of  slow  resolution,  and 
there  was  no  further  involvement  (frequent  X-ray  control).  The 
leucocytes  ranged  from  20,000  to  40,000.  From  February  6  to  12 
there  were  severe  abdominal  pain  and  rigidity;  from  February  10 
to  March  12,  intense  continuous  pains  in  joints,  and  aching  and 
stiffness  of  entire  body.  On  February  15  a  marked  general  glandu¬ 
lar  enlargement  appeared,  which  persisted  for  three  weeks.  The 
cervical  glands  varied  in  size  up  to  5  cm.  in  diameter.  By  Marcli 
115  the  adenitis  and  joint  pains  had  cleared  up  and  the  leucocytes 
had  become  normal.  The  temperature  became  normal  at  about 
this  time.  No  urticaria  or  rash  was  seen  at  any  time.  The  urine 
contained  a  small  amount  of  albumin  throughout,  but  no  casts. 

Discharged  well,  April  6,  1917. 

DISCUSSION. 

1.  The  Effect  of  the  Scrum  on  the  Presence  of  Pneumococci 
in  the  Blood. — In  five  of  the  cases  pneumococci  were  present 
in  the  blood  (900,  20,  40,  30  and  2  colonies  per  cubic  centi¬ 
meter)  before  treatment  was  begun.  In  four  of  these  the  blood 
promptly  became  sterile  after  the  injection  of  the  serum,  al¬ 
though  in  Case  9  there  was  a  terminal  sepsis  after  14  days. 
In  Case  6  the  one  injection  reduced  the  colonies  from  900  to 
25  per  cubic  centimeter,  but  did  not  prevent  death;  in  Case  4 
the  patient  died  without  any  reappearance  of  the  organisms 
in  the  blood.  In  six  cases  no  organisms  were  present  on  admis¬ 
sion,  and  the  blood  remained  sterile  throughout.  All  these 
patients  recovered. 

The  serum  is,  therefore,  clearly  an  effective  agent  in  steriliz¬ 
ing  the  blood,  and  in  preventing  the  development  of  septicemia. 

2.  The  Changes  in  the  Agglutinins  in  the  Patient’s  Serum 
Following  Treatment. — The  agglutinins  were  studied  in  eight 
of  the  cases.  There  was  a  striking  variation  in  the  titer  of 
various  patients’  sera  even  after  injection  of  the  same  amount 
of  serum.  Thus,  in  Case  9,  agglutinins  were  present  in  con¬ 
siderable  quantity  after  125  c.  c.  of  serum,  whereas  in  Case  10 
none  could  be  demonstrated  after  200  c.  c.  of  serum.  Further¬ 
more,  the  titer  of  the  patient’s  serum  following  therapy  bore 
no  constant  relation  to  the  outcome  of  the  case.  In  Case  8. 
for  example,  the  septicemia  cleared  up  before  agglutinins  could 
be  demonstrated,  and  the  patient  recovered  from  a  very  severe 
pneumonia  with  only  a  slight  transient  appearance  of  agglu¬ 
tinins  in  his  serum.  In  Case  9,  on  the  other  hand,  the  patient, 
after  having  a  high  titer  and  sterile  blood  for  13  days,  died 
with  an  overwhelming  pneumococcus  sepsis.  The  titer  of  the 
patient’s  serum  is  therefore  no  certain  guide  to  the  efficacy  of 
treatment. 

3.  The  Effect  of  Serum-Therapy  on  the  Clinical  Course  of 
the  Disease. — There  was  no  striking  change  in  the  clinical 
course  of  the  cases  which  could  clearly  be  attributed  to  the 
serum.  Crisis  took  place  in  Case  4  on  the  7th  day ;  the  other 
cases  cleared  by  lysis  at  about  the  normal  time — between  the 
7th  and  12th  days.  No  striking  critical  falls  of  temperature 


306 


JOHNS  HOPKINS  HOSPITAL  BULLETIN 


[Ho.  320 


were  observed  after  injections  of  serum,  nor  was  there  in  any 
instance  any  sudden  relief  of  symptoms.  The  total  stay  in  the 
hospital  was,  however,  much  prolonged  by  the  severe  relapsing 
serum  disease  which  occurred  in  most  of  the  cases.  It  should 
be  mentioned  that  many  of  the  patients  observed  during  this 
season  presented  marked  elevations  of  temperature  during  con¬ 
valescence  with  signs  of  slow  resolution.  This  was  so  not  only 
in  Type  I  infections,  but  also  in  the  other  groups. 

4.  The  Serum  Reactions. — The  following  table  summarizes 
the  incidence  of  the  serum  reactions : 


Case  No. 

Reaction  immediately 
after  serum. 

Total  serum. 

Late  reaction. 

2 

None. 

300  c.  c. 

None. 

I 

200  c.  c. 

None. 

6 

None. 

400  c.  c. 

' 

Died  before  incubation 
period  had  elapsed. 

7 

None. 

700  c.  c. 

Died  before  incubation 
period  had  elapsed. 

3 

None. 

300  c.  c. 

Slight. 

10 

None. 

400  c.  c. 

Moderate. 

4 

None. 

300  c.  c. 

Severe. 

11 

None. 

1100  e.  c. 

Very  severe. 

9 

Slight. 

700  c.  c. 

Severe. 

8 

Fulminating. 

275  c.  c. 

Severe. 

5 

Fulminating. 

100  c.  c. 

Severe. 

Without  dwelling  on  the  usual  features  of  serum  disease  a 
few  points  of  special  interest  may  be  noted.  In  two  cases 
(about  20  per  cent)  very  alarming  reactions  followed  imme¬ 
diately  after  the  initial  injection,  although  no  indication  of 
hypersusceptibility  had  been  furnished  by  the  preliminary 
“  desensitizing  ”  dose.  The  patients  presented  the  picture  of 


acute  anaphylactic  shock.  In  Case  8  two  reactions  of  this 
nature  occurred  following  the  first  and  fourth  treatments,  the 
second  and  third  being  uneventful.  In  five  cases  (45  per  cent) 
there  were  very  severe  late  reactions.  These  were  featured  by 
long  periods  of  high  fever  and  prostration  punctuated  by 
various  symptoms  of  serum  disease.  In  the  case  of  C.  J ., 
Case  11,  who  received  1100  c.  c.  of  serum,  a  marked  reaction 
persisted  without  intermission  for  37  days,  in  Case  4  for 
20  days,  and  in  Case  8  for  about  14  days. 

5.  Complications. — Apart  from  the  serum  reactions,  no 
complications  occurred  in  any  of  the  cases  except  in  Case  10. 
This  patient  developed  an  abscess  of  the  abdominal  wall.  Reso¬ 
lution  was  delayed  in  Cases  1,  10  and  11. 

6.  The  Curative  Value  of  the  Serum.— The  present  series 
throws  little  light  on  the  curative  value  of  the  serum.  Most 
of  the  patients  were  treated  after  the  5th  day,  so  that  abortive 
terminations  of  the  disease,  suggestive  of  effective  therapy, 
could  not  be  obtained.  Furthermore,  two  of  the  three  fatal 
cases  were  practically  moribund  when  the  serum  was  given. 
A  case  such  as  No.  8,  however,  clearly  seems  to  have  been  saved 
by  serum  therapy.  This  patient  was  admitted  on  the  7th  day 
with  20  colonies  per  culhc  centimeter  of  blood  and  recovered 
promptly  after  treatment.  In  one  case  only,  No.  7,  did  the 
pneumonic  lesion  spread  after  the  serum  had  been  admin¬ 
istered. 


A  STUDY  OF  THE  INCIDENCE  OF  THE  TYPES  OF  PNEUMOCOCCI 
ISOLATED  FROM  ACUTE  LOBAR  PNEUMONIA  AND  OTHER  IN¬ 
FECTIONS,  AND  AN  ANALYSIS  OF  THE  CASES  CLASSIFIED  B\ 
TYPES  IN  REGARD  TO  MORTALITY,  COMPLICATIONS,  ASSOCI¬ 
ATED  DISEASES,  BACTERIEMIA,  AND  LEUCOCYTOSIS. 

By  Mildred  C.  Clough,  M.  D. 

(From  The  Medical  Clinic  of  The  Johns  Hopkins  Hospital.) 


Beginning  with  February,  1915,  an  attempt  was  made  to 
determine  the  group  of  pneumococcus  concerned  in  all  cases 
of  lobar  pneumonia  in  adults  occurring  in  the  wards  of  the 
Johns  Hopkins  Hospital  according  to  the  classification  of 
Dochez  and  Gillespie.1  Through  the  kindness  of  Dr.  Howland, 
of  the  Department  of  Pediatrics,  13  cases  of  lobar  pneumonia 
and  14  cases  of  empyema  in  children  were  studied.  In  addi¬ 
tion,  pneumococci  from  cases  of  bronchopneumonia,  chronic 
and  acute  bronchitis,  meningitis,  peritonitis,  and  infection  in 
ears  and  sinuses  were  included  in  the  work.  1  have  studied 
the  incidence  of  the  different  types  of  pneumococci  isolated 
between  February,  1915,  and  September,  1916,  in  these  con¬ 
ditions,  and  have  analyzed  in  detail  the  acute  lobar  pneumonias 
in  adults,  classified  according  to  the  group  of  pneumococcus 
concerned,  as  regards  age,  mortality,  complications,  bacteri- 
emia  and  sepsis,  leucocytosis,  and  the  presence  or  absence  of 
associated  diseases. 

The  organisms  were  isolated  by  blood  culture,  cultures  from 
washed  sputa,  mouse  inoculations  with  sputum,  and,  in  a 


number  of  cases,  from  material  obtained  by  lung  puncture. 
In  many  of  the  cases  several  methods  were  used  and  the  results 
compared.  Pneumococci  isolated  by  blood  culture  in  cases 
with  clinical  lobar  pneumonia  were  considered  to  be  the  type 
causing  the  pneumonia.  In  most  cases  cultures  obtained  by 
lung  puncture  were  pure,  though  in  one  case  pneumococci  were 
associated  with  large  numbers  of  influenza  bacilli.  Cultures 
from  the  lung  direct  at  autopsy  in  this  case  showed  influenza 
bacilli  only,  the  pneumococci  presumably  having  died  out. 

Pneumococci  isolated  from  washed  sputum  cultured  on  blood 
agar  plates,  when  obtained  in  pure  culture,  corresponded  in 
all  the  10  cases  tested  to  the  strains  obtained  by  lung  puncture 
or  blood  culture.  In  five  cases  cultures  from  the  washed 
sputum  showed  pneumococci  and  influenza  bacilli  together  in 
pure  culture.  In  three  of  these  cases  material  from  lung 
punctures  was  obtained,  and  pneumococci  alone  were  grown  in 
pure  culture  from  it.  In  these  three  cases  the  influenza  bacilli 
doubtless  came  from  the  smaller  bronchi,  but  were  evidently 
not  concerned  in  the  disease  process  in  the  lung. 
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Pneumococci  of  Groups  III  and  IV  “  fished  ”  from  sputum 
cultures  that  were  not  pure  were  not  considered,  without 
other  evidence,  necessarily  to  have  any  etiological  relationship 
to  the  pneumonia.  Several  such  strains  acted  like  saprophytic 
mouth  organisms,  in  that  they  were  markedly  phagocytable 
even  in  heated  normal  serum.  In  one  case  a  Group  IV  pneu- 
moccoccus  was  isolated  from  the  sputum,  while  the  patient’s 
serum  caused  agglutination  and  phagocytosis  of  Group  II 
pneumococci  so  markedly  as  to  leave  no  doubt  but  that  the  case 
was  a  pneumonia  due  to  a  Group  II  strain.2  In  one  case  of 
lobar  pneumonia  strains  belonging  to  both  Groups  III  and  IA 
were  isolated  from  the  same  sputum  culture.  In  one  case 
of  bronchopneumonia  pneumococci  belonging  to  an  Atypical 
Group  II  and  Group  III  occurred  in  the  same  sputum  culture. 
In  another  case  of  lobar  pneumonia,  a  Group  IA7  was  isolated 
from  the  sputum  and  an  Atypical  II  from  the  blood. 

When  the  sputum  was  easily  washed,  cultures  were  pre¬ 
ferred  to  mouse  inoculations  for  several  reasons.  By  culture 
the  presence  of  Bacillus  influenzcB  as  the  cause  of  an  empyema 
(not  included  in  this  study)  was  demonstrated  in  one  case, 
and  B.  influenza?  associated  with  a  Type  IV  pneumococcus  in 
another  case.  The  association  of  Bacillus  influenza  with  an 
Atypical  Type  II  pneumococcus  in  the  lung  of  a  case  of  lobar 
pneumonia  has  already  been  mentioned.  The  influenza 
bacilli  would  not  have  been  demonstrated  in  these  cases  by 
mouse  inoculation.  In  the  two  cases  mentioned  before,  in 
which  a  Group  IV  and  an  Atypical  II  pnemococcus  were  each 
associated  with  a  Group  III  in  the  sputum  culture,  mouse 
inoculation  would  probably  have  resulted  in  a  sepsis  with  the 
mucosus  strain.  In  these  cases  the  Group  III  was  probably  a 
mouth  organism,  and  the  Group  IA7  the  cause  of  the  pneu¬ 
monia,  since  both  cases  recovered  after  a  very  mild  course. 
With  the  relatively  avirulent  Type  IV  and  Atypical  II  strains, 
mouse  inoculation  was  especially  unsatisfactory.  Often  mice 
did  not  die  even  after  the  injection  of  relatively  large  amounts 
of  sputum  intraperitoneally,  or  they  died  with  sepsis  from 
some  other  organism.  Material  from  lung  punctures  contained 
so  few  pneumococci,  that  it  was  insufficient  to  kill  mice  when 
injected  intraperitoneally,  even  in  the  case  of  the  more  viru¬ 
lent  strains. 

Group  determinations  were  made  by  testing  the  agglutina- 
bility  of  the  organisms  with  sera  I  and  II  obtained  from  the 
Rockefeller  Institute  through  the  kindness  of  Dr.  Cole. 
Group  III  strains  were  identified  by  their  morphological  and 
cultural  characteristics.  Organisms  agglutinating  slowly  with 
Group  II  serum,  and  only  in  the  more  concentrated  dilutions, 
1-32  or  under,  at  the  end  of  24  hours,  were  considered  Atypical 
II  strains.  Several  organisms  agglutinating  atypically  with 
serum  I,  and  several  agglutinating  with  both  sera  are  included 
under  the  heading  miscellaneous.  These  are  at  present  being 
studied  in  detail.  Of  the  Atypical  II  strains,  four  (all  from 
lobar  pneumonias)  belonged  to  Avery’s  Subgroup  IIA,  and 
five  (three  of  which  were  from  pneumonias,  one  from  a 
maxillary  sinusitis,  and  one  from  a  meningitis)  belonged  to 
Subgroup  IIB.3  The  other  strains  were  not  classified  in  this 
way. 


In  all,  121  strains  of  pneumococci  were  isolated  and  the 
groups  determined.  Table  1  shows  the  incidence  of  the  dif¬ 
ferent  groups  in  numbers  and  percentages  in  the  various  con¬ 
ditions  studied. 

TABLE  1. 


Incidence  of  the  Types  of  Pneumococci  in  the  Various  Diseases  Studied. 


Total 

No. 

T 

No 

•pe 

I 

Type 

II 

Tvpe 

III 

T 

No 

pe 

V 

Type 

Atypi 
cal  1 

Misc. 

% 

No 

% 

No 

% 

% 

No 

% 

No. 

% 

Lobar  pneumonia — adults  . . . 

54 

19 

35.2 

3 

5.5 

8 

14.8 

14 

25.9 

9 

16 

7 

1 

1.9 

Lobar  pneumonia — children  . 

13 

4 

30.8 

1 

7.7 

0 

0 

4 

30.8 

3 

23 

1 

1 

7.7 

Empj’ema — adults . 

6 

2 

33.3 

0 

0 

1 

16.7 

2 

33.3 

1 

16 

7 

0 

0 

Empyema— children . 

14 

7 

50 

2 

14.3 

0 

0 

3 

21.4 

2 

14 

3 

0 

0 

Bronchopneumonia . 

10 

1 

10 

0 

0 

2 

20 

3 

30 

2 

20 

2 

20 

Chronic  bronchitis . 

5 

0 

0 

0 

0 

0 

0 

3 

60 

0 

0 

2 

40 

Acute  bronchitis . 

2 

0 

0 

0 

0 

0 

0 

1 

60 

1 

50 

0 

0 

Sinusitis,  otitis  media,  etc. . . 

13 

1 

7.7 

0 

0 

2 

15.4 

8 

61.5 

2 

15 

4 

0 

0 

Meningitis . 

3 

0 

0 

0 

0 

0 

0 

1 

33.3 

2 

66 

6 

0 

0 

Peritonitis . 

1 

0 

0 

0 

0 

0 

0 

0 

0- 

0 

0 

1 

100 

121 

34 

6 

I13 

39 

22 

7 

The  following  points  are  brought  out  in  this  table : 

1.  The  percentage  incidence  of  Groups  I,  III,  and  I  A7  in  the 
lobar  pneumonias  in  adults  corresponds  very  closely  to  figures 
obtained  at  the  Rockefeller  Institute  in  their  pneumonias  from 
1912-1916  (Group  I,  33.54  per  cent;  Group  III,  11.18  percent; 
Group  IV,  23.64  per  cent)  ; 4  and  approximately  to  those 
obtained  by  Mathers  6  in  Chicago,  by  AValker6  in  Boston,  by 
Richardson  7  and  by  Lewis 8  in  Philadelphia.  The  striking 
feature  in  this  series  is  the  relatively  very  low  percentage  of 
typical  Group  II  pneumococci,  and  the  correspondingly  high 
percentage  of  Atypical  Group  II  strains.  Of  these  latter 
strains,  three  were  classified  by  xAvery "  as  belonging  to  Sub¬ 
group  IIA,  and  another  was  identified  as  a  Subgroup  IIA  by 
means  of  serum  sent  from  the  Rockefeller  Institute.  Two 
other  strains  studied  by  Dt.  Paul  W.  Clough  ‘  by  means  of 
phagocytic  tests  showed  the  reactions  of  Atypical  Group  II 
organisms.  The  remaining  three  strains  were  agglutinated  by 
serum  II  at  the  end  of  24  hours  in  dilutions  of  1-4,  1-8,  and 
1-8,  respectively,  the  controls  in  normal  horse  serum  being 
negative.  In  the  statistics  hitherto  published,  Atypical 
Group  II  organisms  have  not  been  differentiated  from  typical 
Group  II  strains,  except  in  the  series  for  the  year  1915-1916, 
reported  by  Stillman 4  from  the  Rockefeller  Hospital.  Of  102 
strains  included  in  his  report,  Subgroup  IIA  occurred  five 
times  and  IIX  once,  a  total  of  about  6  per  cent.  This  differen¬ 
tiation  is  probably  important,  since  members  of  these  sub¬ 
groups  usually  have  a  relatively  low  virulence  for  animals,  and 
since  they  have  been  isolated  from  the  mouths  of  normal  indi¬ 
viduals.3  4  It  is  probable,  therefore,  that  they  will  be  shown 
epidemiological]^'  to  resemble  Type  IA  rather  than  Types  I 
and  II. 

2.  The  small  series  of  lobar  pneumonias  in  children  showed 
a  slightly  lower  incidence  of  Groups  I  and  III,  with  a  corre¬ 
spondingly  higher  incidence  of  Groups  IA7  and  Atypical  II  as 
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compared  with  the  lobar  pneumonias  of  adults.  If,  however, 
the  empyemas  in  children  arc  added  to  the  pneumonias  and  the 
percentage  of  these  sums  calculated,  the  incidence  of  G  roups  I 
and  II  becomes  slightly  higher  than  in  the  pneumonias  in 
adults.  These  figures  do  not  correspond  to  those  given  by 
Pisek  and  Pease,”  Wollstcin  and  Benson,10  and  Mitchell,11  who 
have  found  a  higher  percentage  of  pneumonias  due  to  Group  1 V 
in  children  than  in  adults.  This  discrepancy  may  be  explained 
in  two  ways.  In  the  first  place,  only  lung  puncture  material 
was  used  for  the  cultures  in  this  series,  while  most  of  the  cul¬ 
tures  obtained  by  the  other  authors  were  from  sputum.  In 
this  study  Group  IV  pneumococci  have  several  times  been 


centage  incidence  of  the  different  groups  in  their  lobar  pneu¬ 
monias  only  (excluding  bronchopneumonias),  the  percentages 
obtained  (Type  I,  32  per  cent;  Type  II,  39  per  cent;  Type  III, 
3  per  cent;  Type  IV,  25  per  cent)  correspond  very  closely  to 
those  reported  from  the  Rockefeller  Hospital  in  their  series 
of  313  cases  of  lobar  pneumonia  in  adults  from  1912-1916. 
(Type  I,  33.5  per  cent ;  Type  II,  31.6  per  cent;  Type  III,  11.1 
per  cent;  Type  IV,  23.6  per  cent.4)  Wollstcin  and  Benson 
studied  1 1  cases  of  lobar  pneumonia  and  36  cases  of  broncho¬ 
pneumonia.  In  their  cases,  also,  the  percentage  incidence  of 
the  different  types  in  the  lobar  pneumonias,  if  separated  from 
the  bronchopneumonias,  is  not  very  different  from  the  figures 


TABLE  2. 

Chronological  Incidence  of  Lobar  Pneumonia  in  Adults  by  Type. 


10  15 

February.  March.  April.  May. 

June.  J 

| 

uly. 

August.  Sept. 

October. 

November. 

December. 

Type  I  . 

•  • 

Type  11  .  . .  . 

• 

Type  Hi  ... 

•  •  • 

a 

•  • 

Type  I V .  . .  . 

•  •  •  •  • 

•  • 

•  •  • 

Atypical 
Type  II.. 

•  •  •  •  •  • 

10  16 

January.  February.  March.  April. 

..  | 

May. 

June. 

July. 

August. 

Type  I  . 

•  •••  ••••••!•  •  • 

• 

• 

• 

Type  II  ...  . 

•  ■  • 

Type  111  . .  . 

• 

■ 

• 

Type  IV.  .. . 

• 

Atypical 
Type  11 . . 

•  • 

1 

• 

isolated  from  the  sputum  in  pneumonias  due  to  the  fixed 
types,  and  Wollstein  and  Benson10  and  others  report  similar 
experiences.  The  isolation  of  a  Group  I\  pneumococcus  from 
a  mixed  culture  of  sputum,  or  even  by  mouse  inoculation  with 
sputum,  cannot,  therefore,  be  considered  as  undoubted  evi¬ 
dence  that  the  pneumonia  is  due  to  a  Group  IV  organism. 
In  the  second  place,  all  the  cases  in  the  series  were  lobar 
pneumonias,  while  the  authors  mentioned  included  broncho¬ 
pneumonias  with  lobar  pneumonias  in  their  statistics,  l’isek 
and  Pease”  studied  48  cases  of  pneumonia  of  both  types  and 
found  22.9  per  cent  due  to  Group  I,  29.3  per  cent  due  to  Group 
II,  8.3  per  cent  due  to  Group  111,  and  39.8  per  cent  due  to 
Group  IV.  Only  28  of  these  cases  were  lobar  pneumonias,  and 
of  them  nine  were  due  to  Group  I,  eleven  to  Group  II,  one  to 
Group  III,  and  seven  to  Group  IA  .  If  one  calculates  the  per¬ 


il!  adults.  In  all  these  reports  the  percentage  of  the  broncho¬ 
pneumonias  in  children  due  to  Groups  I  and  II  is  relatively 
very  low.  This  was  also  the  case  in  our  study  of  the  broncho¬ 
pneumonias  in  adults,  as  is  shown  in  Table  T.  It  seems  prob¬ 
able,  therefore,  that  the  incidence  of  the  different  types  in 
children  is  approximately  the  same  as  in  adults. 

Of  the  Atypical  Group  II  pneumococci  isolated  from  lobar 
pneumonias  in  children  and  from  empyemas,  three  out  of  the 
six  belonged  to  Subgroup  1IB.  This  is  of  some  interest,  be¬ 
cause  Stillman 4  reports  that  of  the  six  cases  of  pneumonia 
due  to  Atypical  Group  II  at  the  Rockefeller  Hospital,  none 
was  due  to  Subgroup  1IB. 

3.  A  Group  I  pneumococcus  was  isolated  from  one  out  of 
10  cases  of  bronchopneumonia.  The  other  cases  were  due  to 
Types  III,  IV  and  Atypical  1 1  in  about  equal  percentages.  Tt 
is  of  interest  that  one  of  the  Group  ITT  bronchopneumonias 
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died  six  months  later  from  a  Group  III  lobar  pneumonia. 
Pneumococci  from  cases  of  acute  and  chronic  bronchitis 
belonged  in  every  case  to  either  Group  IV  or  Atypical  Group  II 
with  the  exception  of  two  atypical  pneumococci  classified  under 
miscellaneous. 

4.  An  interesting  case  in  which  a  Group  I  was  isolated  from 
an  otitis  media  and  from  mouth  sputum  gave  a  history  of  a 
mild  pneumonia  following  “  grippe  ”  nine  months  previously, 
and  presumbably  had  been  a  carrier  throughout  this  period. 

5.  The  meningitis  cases  studied  belonged  to  the  relatively 
avirulent  Groups  IY  and  Atypical  II,  one  of  the  Atypical 
Type  II  strains  belonging  to  Subgroup  IIB. 

Table  2  shows  graphically  the  incidence  of  the  different 
types  in  lobar  pneumonia  in  adults  by  months  from  February, 
1915,  to  August,  1916. 

The  almost  total  absence  of  pneumonias  due  to  Group  I 
during  the  year  1915  shown  in  Table  2  is  striking,  while  in 
the  spring  of  1916  an  epidemic  of  Group  I  pneumonias 
occurred.  In  April,  1915,  three  cases  due  to  Group  III  were 
admitted  to  the  hospital  within  three  days,  and  in  October 
and  November  there  was  another  series  of  three  cases.  Except 
for  the  summer  months,  the  Group  IV  cases  seemed  to  be 
more  evenly  distributed  throughout  the  year  than  were  the  fixed 
types.  These  facts,  if  borne  out  in  a  larger  series,  would  sup¬ 
port  the  view  that  Group  IY  infections  may  be  autogenous,  in 
contradistinction  to  the  probably  epidemic  nature  of  pneu¬ 
monias  due  to  the  fixed  types. 

Table  3  shows  the  incidence  and  mortality  of  the  pneu¬ 
monias  in  adults  due  to  the  different  groups  of  pneumococci, 
with  the  average  age  of  the  cases ;  the  percentage  of  cases  with 
and  without  associated  diseases;  and  the  percentage  mortality 
of  the  cases  subdivided  in  this  way. 


TABLE  3. 

The  Relation  of  the  Type  of  Pneumococcus  in  Lobar  Pneumonia  in  Adults 
to  Mortality,  Complications,  Age,  and  Associated  Diseases. 


Types. 

In¬ 

cidence. 

No.  % 

Mor- 

Coi 

ppli-  Aver- 
10ns.  age 

_  ASe- 
% 

Cases  with 
associated  diseases. 

Cases  without 
associated  diseases. 

tality. 

No.  % 

cat 

No 

In¬ 
cidence. 
No.  % 

Mor¬ 
tality. 
No.  % 

In¬ 
cidence. 
No.  % 

Mor¬ 
tality. 
No.  % 

I . 

19 

35.2 

7  36.8 

6 

31.6  32.5 

5 

26.3 

3 

60 

14 

73.7 

4 

28.5 

II  . 

3 

5.5 

0  0 

1 

33  27.6 

1 

33.3 

0 

0 

2 

66.6 

0 

0 

Ill  . 

8 

14.8 

8  100 

4 

50  45.3 

2 

25 

2 

100 

6 

75 

6 

100 

IV . 

14 

25.9 

8  57.2 

5 

35.7  46.5 

10 

71.4 

7 

70 

4 

28.6 

'  1 

25 

Atypical  II 

9 

16.6 

4  44.4 

2 

22  1  40.2 

5 

55.5 

3 

60 

4 

44.5 

1 

25 

Misc . 

1 

2 

0  0 

0 

0  1  53 

0 

0 

0 

0 

i 

100 

0 

0 

Total.... 

54 

100 

27  50 

A 

33.3 

23 

42.6 

15 

65.2 

31 

57.4 

12 

38.7 

As  shown  in  the  table,  the  total  mortality  of  the  series  was 
high  (50  per  cent).  All  of  the  eight  cases  due  to  the  pneumo¬ 
coccus  mucosus  died.  The  mortality  of  the  Group  IV  cases 
was  relatively  very  high  (57.2  per  cent),  and  much  higher  than 
that  given  by  Cole  12  for  the  Group  IV  pneumonias  at  the 
Rockefeller  Hospital  (16  per  cent)  and  by  Mathers 5  in 
Chicago  (25  per  cent).  The  explanation  for  these  results  in 
our  series  is  probably  the  greater  average  age  of  the  cases  ol 
this  group  (46.5  years),  and  the  very  high  percentage  of  asso¬ 


ciated  diseases  in  these  cases  (71.4  per  cent),  as  compared  with 
26.3  per  cent,  33.3  per  cent,  and  25  per  cent  in  the  fixed  types. 
Marked  alcoholism  is  included  as  an  associated  disease  on 
account  of  the  large  part  which  it  seems  to  play  in  the  incidence 
and  mortality  of  pneumonia.  The  same  explanation  is 
offered  for  the  mortality  of  the  pneumonias  due  to  Atypical  II 
strains,  which  is  higher  than  one  would  expect  with  organisms 
which  are  usually  relatively  avirulent.  Several  terminal  pneu¬ 
monias  and  one  post-operative  pneumonia  were  included  in 
this  study,  all  of  which  were  due  to  Type  IV  or  Atypical  II 
organisms. 

The  following  is  an  enumeration  of  the  associated  diseases 
occurring  in  the  pneumonias  due  to  the  different  types  : 

GROUP  I. 

14  cases — none. 

2  “  alcoholism  and  latent  syphilis  (Wass.  R. +).  41  and  38 

years. 

1  “  latent  syphilis  (Wass.  R. +),  emphysema.  50  years. 

1  “  alcoholism.  23  years. 

1  “  chronic  endocarditis.  30  years. 

GROUP  II. 

2  cases — none. 

1  “  alcoholism.  30  years. 

GROUP  III. 

6  cases — none. 

1  “  lymphatic  leukemia.  30  years. 

1  “  syphilitic  cirrhosis  of  liver.  62  years. 

GROUP  IV. 

4  cases — none. 

2  “  alcoholism.  36  and  58  years. 

1  “  pulmonary  tuberculosis,  cystitis,  hydronephrosis  (?).  52 

years. 

1  “  prostatic  abscess,  syphilitic  periostitis,  chronic  pancrea¬ 

titis.  55  years. 

1  “  alcoholism  and  latent  syphilis  (Wass.  R.  +).  45  years. 

1  “  alcoholism,  cirrhosis  of  liver,  syphilitic  aortitis,  arterio¬ 

sclerosis.  49  years. 

1  “  chronic  tuberculosis.  60  years. 

1  “  alcoholism,  carcinoma  of  stomach  with  perforation  and 

peritonitis,  latent  syphilis  (Wass.  R.  +),  chronic  tuber¬ 
culosis,  arteriosclerosis.  57  years. 

1  “  alcoholism,  hypertension,  hemiplegia,  mitral  insufficiency, 

acute  bacterial  endocarditis  (?).  61  years. 

1  “  pulmonary  tuberculosis.  40  years. 

ATYPICAL  GROUP  II. 

3  cases — none. 

1  “  pregnancy.  28  years. 

1  “  post-operative  (operation  for  prostatic  hypertrophy).  65 

years. 

1  “  alcoholism,  chronic  tuberculosis,  bronchiectasis,  chronic 

nephritis,  chronic  fibrous  pleurisy  and  peritonitis, 
syphilitic  aortitis.  43  years. 

1  case  alcoholism,  tuberculosis.  17  years. 

1  “  alcoholism,  diabetes  with  coma,  arteriosclerosis,  emphy¬ 

sema.  41  years. 

1  “  syphilis  (Wass.  R.  -f ),  emphysema,  aneurism  (?),  syphilis 

of  aorta  (?),  lung  tumor  (?).  58  years. 
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Group  IV  and  Atypical  II  pneumococci,  then,  seem  to  be 
the  most  frequent  cause  of  lobar  pneumonia  in  old  people,  in 
those  with  chronic  diseases,  in  terminal  pneumonias,  and  in 
pneumonias  occurring  in  alcoholics ;  and  the  high  mortality  of 
these  two  groups  in  our  series  is  probably  dependent  upon  the 
associated  conditions.  In  all  the  types  the  mortality  was  much 
higher  in  those  cases  with  associated  diseases  than  in  those 
without. 

The  complications  aside  from  sepsis  were  more  frequent  in 
the  pneumonias  due  to  the  fixed  types,  especially  Type  III, 
than  in  those  due  to  Atypical  II  and  IV  types,  while  sepsis 
was  a  much  more  frequent  complication  in  the  latter  two 
types,  as  is  shown  in  the  next  table.  The  complications, 
excluding  sepsis,  met  with  in  each  group  are  as  follows: 

GROUP  I. 

13  cases — none. 

3  “  delayed  resolution. 

1  “  otitis  media. 

1  “  peritonitis. 

1  “  pneumothorax  following  pleural  aspiration. 

GROUP  II. 

2  cases — none. 

1  “  pleural  effusion  (not  purulent). 

GROUP  III. 

4  cases — none. 

1  “  empyema. 

1  “  pericarditis. 

1  “  empyema  and  pericarditis. 

1  “  acute  bacterial  endocarditis. 

GROUP  IV. 

10  cases — none. 

1  “  pericarditis. 

1  “  empyema. 

1  “  acute  bacterial  endocarditis. 

1  “  thrombosis. 

ATYPICAL  GROUP  II. 

7  cases — none. 

2  “  pericarditis. 

Tables  4  and  5  show  the  percentage  of  positive  blood  cul¬ 
tures  obtained  in  the  lobar  pneumonias  in  adults  divided 
according  to  the  types  of  pneumococci  concerned,  and  the  rela¬ 
tion  of  the  positive  cultures  to  mortality. 


TABLE  4. 

Incidence  of  Bacteriemia,  and  its  Relation  to  Mortality  in  Lobar 
Pneumonias  of  Each  Type. 


Number 
Cultured,  j 

Cases  with 
negative  cultures. 

Cases 

positive 

with 

cultures. 

Types. 

Incidence. 
No.  % 

Mortality. 
No.  % 

Incidence. 
No.  % 

Mortality. 
No.  % 

]  . 

13 

76.5 

3 

23.1 

4 

23.5 

4 

100 

II  . 

3 

3 

100 

0 

0 

0 

0 

0 

0 

Ill  . 

3 

2 

66.6 

2 

100 

1 

33.3 

1 

100 

IV . 

11 

6 

54.5 

2 

33.3 

5 

45.5 

4 

so 

Atypical  II.... 

5 

2 

40 

0 

0 

3 

60 

2 

66 

Total . 

39 

1 

26 

66.6 

7 

26.9 

13 

33.3 

11 

84.6 

TABLE  5. 

Relationship  of  Bacteriemia  to  Mortality. 


Cases  with 

Cases  with 

negative 

positive 

Incidence. 

blood  cultures. 

blood  cultures. 

No. 

No.  % 

No.  % 

Cultured  cases  which  died . 

18 

7  38.9 

11  61.1 

Cultured  cases  which  recovered . 

21 

19  90.5 

2*  9.5 

*  Both  cases  had  only  one  colony  per  c.c.  of  blood. 


The  percentage  of  positive  cultures  in  the  whole  series 
was  somewhat  lower  (33.3  per  cent)  than  that  obtained  by 
Dochez,13,  Bosenow,14  Strouse  and  Clough,15  Mathers,6  and 
others.  This  was  due  in  part  to  the  fact  that  a  blood  culture 
was  taken  on  admission  to  the  hospital,  and  was  usually  not 
repeated  unless  some  special  indication  for  it  arose.  A  rela¬ 
tively  high  percentage  of  positive  cultures  was  obtained  in  the 
pneumonias  due  to  Group  IV  and  Atypical  II  (all  Subgroup 
IIA).  One  of  the  cultures  from  a  Group  IV  pneumonia 
contained  many  thousand  colonies  per  cubic  centimeter  oi 
blood,  and  one  from  a  Subgroup  IIA  case  2000  colonies  per 
cubic  centimeter.  The  more  virulent  Group  I  strains  caused 
a  bacteriemia  in  only  half  as  many  cases.  In  one  of  these  cases 
there  were  200  colonies  per  cubic  centimeter,  and  in  the 
remaining  cases  five  colonies  or  less  per  cubic  centimeter  of 
blood.  All  the  meningitis  cases  studied  belonged  to  Groups  I\ 
or  Atypical  11,  and  Wollstein10  reports  two  cases  both  due  to  a 
Group  IV  pneumococcus.  These  findings  suggest  that  the 
avirulent  strains  are  more  likely  to  enter  and  multiply  in  the 
circulation  than  are  the  fixed  types.  This  may  be  due  in  part 
to  the  fact  that  most  of  the  patients  in  this  group  were  elderly 
individuals  with  associated  diseases,  and  hence  might  have  a 
lowered  resistance  to  a  general  infection.  However,  the  series 
is  too  small  to  warrant  any  definite  conclusions  on  this  point. 

The  mortality  of  the  cases  with  bacteriemia  is  much  higher 
than  that  of  the  cases  with  negative  blood  cultures,  84.6  per 
cent  of  the  cases  with  positive  blood  cultures  dying,  as  against 
26.9  per  cent  of  those  with  negative  blood  cultures.  The  rela¬ 
tionship  is  shown  in  a  different  way  in  Table  5,  in  which  all 
the  cases  cultured  are  divided  according  to  whether  they  died 
or  recovered.  Of  those  which  died,  61.1  per  cent  had  bacteri¬ 
emia,  while  of  those  which  recovered,  only  9.5  per  cent  (two 
cases)  had  pneumococci  in  the  blood,  and  each  of  these  cases 
had  only  one  colony  per  cubic  centimeter. 

White  blood  counts  were  made  on  all  the  cases,  and  the 
average  counts  in  the  different  groups  of  adult  pneumonias 
compared.  The  counts  were  also  averaged  in  cases  with  posi¬ 
tive  and  in  those  with  negative  blood  cultures,  and  in  cases 
which  died  and  in  those  which  recovered,  and  the  results 
entered  in  Table  6  for  comparison. 

The  most  striking  feature  in  this  table  is  the  relatively  low 
leucocyte  count  in  the  Group  III  cases  (11,800).  The  highest 
count  obtained  is  used  for  the  averages,  which,  in  the  Group  III 
cases,  was  usually  on  admission,  the  count  in  most  of  these 
cases  falling  with  the  progress  of  the  disease.  The  average 
counts  for  the  other  groups  are  very  close,  23,000  to  27,000, 
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TABLE  6. 

Lbdgocttosis  in  tiie  Lobar  Pneumonias  of  Each  Type  and  its  Relationship 
to  Bacteriemia  and  Mortality. 

Average  Leucocyte  Count. 


Types. 

All  cases. 

Cases  with 
positive 
blood  cultures. 

Cases  with 
negative 
blood  cultures. 

Cases 

which 

died. 

Cases 

which 

recovered. 

1  . 

24,100 

25,200 

22,400 

24,500 

22,200 

1  | 

27,300 

27,300 

'  27,300 

1 1 T 

11,800 

8,000 

10,500 

11,800 

IV . 

24,600 

20,200 

31,500 

17,700 

32,600 

Atypical  II.... 

22,800 

17,300 

18,500 

19,200 

25,600 

though  in  the  cases  clue  to  Groups  IV  and  Atypical  II  there 
were  more  instances  of  a  hyperleucocytosis  of  over  40,000. 

The  leucocyte  count  was  higher  in  the  cases  clue  to  Groups  IV 
and  xVtypical  II  which  recovered  than  in  those  which  died,  and 
higher  in  the  cases  of  Group  IV  with  negative  blood  cultures 
than  in  those  with  positive  blood  cultures.  As  regards  the 
cases  due  to  Group  I,  the  average  counts  were  practically  the 
same  in  those  cases  with  negative  and  with  positive  blood  cul¬ 
tures,  as  well  as  in  those  recovering  and  those  dying. 

SUMMARY. 

In  this  study  the  grouping  of  121  strains  of  pneumococci 
from  different  diseases  was  determined,  and  the  percentage 
incidence  of  the  different  groups  in  the  various  conditions 
calculated.  The  lobar  pneumonias  in  adults  were  analyzed  in 
detail  in  regard  to  the  mortality,  age,  presence  or  absence  of 
associated  diseases,  complications,  bacteriemia,  and  leucocy- 
tosis.  No  definite  conclusions  can  be  drawn  from  so  small  a 
series,  but  certain  points  were  brought  out  which  would  be 
significant  if  confirmed  by  a  large  series. 

In  isolating  the  pneumococci,  lung  puncture  cultures,  blood 
cultures,  sputum  cultures,  and  mouse  inoculations  with  sputum 
were  used.  Sputum  cultures  were  preferable  to  mouse  inocu¬ 
lations  when  a  specimen  of  sputum  which  could  be  thoroughly 
washed  was  obtainable. 

The  percentage  incidence  of  the  different  types  of  pneumo¬ 
cocci  in  acute  lobar  pneumonia  in  adults  corresponded  very 
closely  to  that  reported  elsewhere,  except  for  the  low  per¬ 
centage  of  Group  II  and  the  correspondingly  high  percentage 
of  Atypical  Group  II  strains. 

The  percentage  incidence  of  the  types  in  lobar  pneumonias 
in  children,  excluding  bronchopneumonias,  was  approximately 
the  same  as  in  adults. 

In  three  cases,  two  of  which  were  lobar  pneumonias  in 
children  and  one  an  empyema  in  an  adult,  Atypical  Type  II 
pneumococci  belonging  to  Subgroup  IIB  were  isolated. 

Of  the  bronchopneumonias,  only  one  was  due  to  Type  I,  and 
none  to  Type  II.  Types  III,  IV,  and  Atypical  II  occurred 
in  about  equal  percentages.  In  the  cases  of  acute  and  chronic 
bronchitis,  otitis  media,  and  sinusitis,  but  one  pneumococcus 
belonging  to  Type  I  was  isolated.  This  was  a  strain  grown 
from  the  pus  of  an  otitis  media  and  from  the  mouth  sputum 
of  a  patient  who  had  probably  been  a  carrier  for  nine  months. 


Pneumonias  due  to  Groups  I  and  III  occurred  in  epidemics, 
whereas  those  due  to  Group  IV  were  more  uniformly  dis¬ 
tributed  throughout  the  year. 

The  total  mortality  of  the  pneumonias  in  adults  was  high 
(50  per  cent).  The  mortality  among  the  Group  IV  cases  was 
very  high  (57.2  per  cent),  due  in  part  to  the  greater  age  of 
the  patients  and  the  high  percentage  of  associated  diseases, 
including  alcoholism,  which  occurred  in  this  group.  In  all  of 
the  groups  the  mortality  was  higher  in  cases  with  associated 
diseases  than  in  those  without. 

Complications,  apart  from  sepsis,  were  more  frequent  in 
the  pneumonias  due  to  the  fixed  types. 

Blood  cultures  were  positive  in  33.3  per  cent  of  all  cases 
cultured.  The  percentage  of  positive  cultures  and  the  number 
of  colonies  per  cubic  centimeter  of  blood  were  higher  in  the 
cases  due  to  Group  IV  and  Atypical  II  than  in  those  due  to  the 
fixed  types.  In  all  the  types  the  mortality  was  very  high  in  the 
cases  with  bacteriemia,  and  low  in  those  without  bacteriemia. 

The  white  blood  cell  count  was  low  in  pneumonias  due  to 
the  pneumococcus  mucosus,  and  usually  fell  as  the  disease 
progressed.  In  the  cases  due  to  Group  IV  and  Atypical  II 
strains,  the  count  was  higher  in  those  recovering  than  in  those 
dying;  and  in  the  Group  IV  cases,  higher  in  those  without 
bacteriemia  than  in  those  with  bacteriemia.  In  the  Group  I 
pneumonias  the  counts  averaged  about  the  same  in  the  cases 
which  recovered  as  in  those  which  died. 
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AN  EPIDEMIOLOGICAL  STUDY  OF  LOBAR  PNEUMONIA. 

By  Virgil  P.  W.  Sydenstricxeu  and  Alan  C.  Sutton. 

( From  the  Medical  Clinic  of  The  Johns  Hopkins  Hospital,  Baltimore.) 


During  the  past  10  months  66  cases  of  pneumonia  have  been 
treated  in  the  medical  service  of  the  Johns  Hopkins  Hospital. 
Relatively  few  of  the  patients  entered  the  hospital  as  early  as 
the  first  or  second  day.  The  average  admission  was  between 
the  fourth  and  fifth  day.  A  few  were  not  seen  until  the  tenth 
day  or  even  later.  We  were  able  to  determine  the  type  of 
pneumococcus  concerned  in  97  per  cent  of  the  cases.  The 
organism  was  isolated  by  either  blood  or  sputum  cultures. 
Lung  puncture  was  never  resorted  to. 

The  identification  of  the  strains  of  pneumococci  was  carried 
out  along  the  lines  in  use  at  the  hospital  of  the  Rockefeller 
Institute.1 2  All  sera  used  either  for  agglutination  tests  or 
treatment  were  given  to  us  by  that  institute. 

The  distribution  of  the  cases  among  the  various  types  is 
given  in  Table  1.  Twenty-four  cases  are  included  in  Type  I. 
Some  of  these  patients  received  serum  treatment;  others  did 
not.  The  entire  subject  of  the  serum  treatment  of  these  cases 
is  dealt  with  fully  in  Bloomfield’s  paper.  No  cases  due  to 
Type  III,  Pneumococcus  mucosus,  occurred  in  the  series.  A 
large  percentage  of  our  cases  were  in  negroes,  52  in  contrast 
to  14  in  whites. 

The  mortality  rates  for  the  entire  season  are  given  in 
Table  2.  The  table  shows  the  rates  for  each  group  as  a  whole, 
and  subdivided  between  blacks  and  whites.  It  also  contains 
the  rates  for  the  season  regardless  of  group  distribution.  Per¬ 
centages  computed  from  such  a  small  group  of  cases  as  this 
are  of  little  real  value  and  at  times  misleading.  They  are 
given  here  in  order  to  facilitate  their  use  in  the  compilation 
of  a  similar  but  much  larger  group,  several  years  from  now. 
Of  the  20  patients  that  died,  five  succumbed  in  less  than 
24  hours  after  reaching  the  hospital.  All  of  these  had  a  severe 
septicaemia,  except  one  who  died  immediately  on  reaching  the 
hospital,  before  any  cultures  could  be  obtained.  Two  died 
after  being  in  the  hospital  15  days.  The  rest  lived  from  two 
to  six  days,  averaging  three  and  a  half  days  in  the  hospital. 

Complications  were  encountered  in  six  cases.  All  were 
associated  with  a  severe  septicaamia.  Pneumococci  were  recov¬ 
ered  from  the  local  foci  in  all  instances.  The  distribution  was : 


Meningitis  .  4  cases. 

Purulent  arthritis  .  3  cases. 

Pericarditis  .  1  case. 

Otitis  media .  1  case. 


Almost  half  of  our  cases  of  pneumonia  came  from  Sparrows 
Point,  Maryland.  During  November  and  up  to  the  middle  of 
December  the  cases  from  there  were  without  exception  Type  I 
infections.  We  feared  they  might  be  the  forerunners  of  a 


1  Dochez,  A.  R.,  and  Gillespie,  L.  J.:  J.  A.  M.  A.,  1913,  LXI,  727. 

2  Dochez,  A.  R.,  and  Avery,  O.  T.:  Jour.  Exp.  Med.,  1915,  XXI,  114. 


Type  I  epidemic.  This,  together  with  the  fact  that  the  inci¬ 
dence  of  severe  pneumonias  during  the  winter  months  is 
always  very  high  there,  led  us  to  undertake  the  following  epi¬ 
demiological  studies.  We  hoped  to  throw  some  light  on  the 
presence  of  healthy  carriers  in  this  community,  and  to  see 
whether  the  proportion  of  the  various  strains  carried  in  the 
mouths  of  the  healthy  men  was  different  from  that  known  to 
exist  elsewhere.3  4  The  carrying  out  of  this  work  was  made 
possible  by  the  courtesy  and  cooperation  of  the  officials  of  the 
Bethlehem  Steel  Company,  and  of  Drs.  Carmine  and  Merriam 
in  the  company’s  employ. 

Sparrows  Point  is' the  home  of  the  Maryland  Division  of  the 
Bethlehem  Steel  Company.  It  is  situated  on  the  waterfront 
near  the  mouth  of  the  Patapsco  River,  about  10  miles  below 
Baltimore.  The  plant  employs  about  7000  men.  Some  have 
homes  in  Baltimore,  but  the  majority  live  in  the  town  which 
has  grown  up  around  the  plant.  About  2000  of  the  men  are 
negroes.  Half  of  these  live  in  the  company’s  shanties,  in  a 
section  of  the  works  called  “  Coke  Oven  Row.”  This  group  of 
shanties  is  shown  in  Fig.  1,  which  is  reproduced  from  the  com¬ 
pany’s  map  with  their  consent.  The  shanties  are  built  10  in  a 
raw.  Each  accommodates  four  men.  The  shanty  is  a  small 
room  14  feet  square,  with  four  bunks,  four  lockers,  a  wash- 
stand  and  a  stove.  One  building  is  used  as  a  store,  barber-shop 
and  pool-room.  This  is  a  common  meeting-place  and  usually 
crowded.  Most  of  the  men  get  their  own  meals,  but  there  is  a 
cook-shop  which  some  of  the  men  use. 

,  Formerly  all  the  shanties  were  frame  buildings,  the  wall 
being  a  single  thickness  of  board.  Recently  a  group  of  100 
tile  and  concrete  shanties  has  been  added.  The  shanty  group 
is  situated  directly  on  the  shore,  and  is  consequently  exposed  to 
all  sorts  of  weather.  The  majority  of  our  pneumonia  cases 
came  from  this  Coke  Oven  group.  The  view  commonly  held 
among  the  company’s  physicians  is  that  pneumonia  has  always 
had  a  high  incidence  and  been  of  a  severe  form  among  these 
men  in  the  shanties. 

The  group  seems  to  offer  excellent  opportunities  for  epi¬ 
demiological  studies.  It  is  an  isolated  group  of  1000  men 
living  under  almost  identical  conditions.  They  are  in  intimate 
contact  with  each  other  and  with  no  one  else.  They  crowd 
into  the  store  or  into  each  other’s  shanties.  They  frequently 
close  the  two  small  windows  and  door,  and,  in  addition,  try  to 
pack  the  cracks  between  the  boards  with  newspaper,  especially 
in  winter,  to  keep  out  the  cold.  They  sleep  sometimes  with  the 
stove  lit,  or,  if  too  tired  to  start  a  fire,  they  sleep  without  it, 
often  with  too  few  blankets.  Thus  these  men  are  exposed  to 


3  Dochez,  A.  R.,  and  Avery,  O.  T. :  Jour.  Exp.  Med.,  1915,  XXII, 
105. 

‘Stillman,  E.  G.:  Jour.  Exp.  Med.,  1916,  XXIV,  651. 
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sudden  changes  of  temperature.  Few  of  them,  however,  are 
exposed  to  the  heat  of  the  furnaces,  since  practically  all  are 
employed  on  outside  work.  Another  factor,  which  may  play 
a  role  in  their  susceptibility,  is  that  most  of  them  come  from 
the  south  and  are  not  used  to  winters  as  severe  as  in  this 
climate. 

It  is  this  group,  then,  that  we  undertook  to  study.  We  col¬ 
lected,  during  the  latter  part  of  January,  specimens  of  sputum 
from  100  of  these  men.  In  Fig.  1  the  types  are  spotted  on 
their  respective  shanties.  The  figures  by  the  shanties  give  the 
types  of  the  cases  of  pneumonia  from  each  shanty  which  were 
treated  in  the  hospital. 

Of  the  four  men  employed  in  the  cook-shop,  one  carried  a 
Type  I,  one  a  Type  II,  the  other  a  Type  IV,  and  one  was  free 
from  pneumococci. 

The  sputa  were  collected  in  sterile  bottles,  brought  imme¬ 
diately  to  the  laboratory  and  white  mice  then  inoculated  with 
0.5  c.  c.  of  sputum  subcutaneously.  The  mice  were  allowed 
to  die  and  cultures  made  from  the  peritoneum  and  from  the 
heart’s  blood.  The  pneumococci  were  usually  obtained  in  pure 
culture. 

In  order  to  have  a  normal  group  with  which  to  compare  them, 
we  cultured  in  a  similar  way  50  sputa  collected  at  random 
among  our  dispensary  patients.  The  results  of  these  studies 
are  tabulated  in  Table  3.  The  striking  difference  is  in  the 
high  incidence  of  the  fixed  types  in  the  Coke  Oven  group — the 
number  of  Type  IV  pneumococci  is  practically  the  same,  the 
difference  being  in  the  small  number  of  negative  cultures  in 
the  Sparrows  Point  group.  The  high  incidence  of  fixed  types 
among  the  mouth  organisms  parallels  the  high  percentage  of 
fixed-type  pneumonias  and  the  extremely  low  percentage  of 
cases  due  to  the  Type  IV  pneumococcus  among  Coke  Oven  Eow 
cases,  as  contrasted  with  our  city  cases  of  pneumonia  in 
Table  4.  Another  point  is  a  pneumonia  morbidity  rate  at  Coke 
Oven  Eow  of  approximately  6  per  cent,  which  is  very  high  in 
comparison  with  the  Health  Department  rate  for  Baltimore 
City  of  less  than  0.5  per  cent.  The  latter  is  an  estimate  based 
on  the  Health  Department  mortality  rate.  The  mortality  of 
the  Sparrows  Point  group  is  shown  in  Table  5.  It  varies  little 
from  the  rates  given  for  the  entire  group. 

Several  interesting  features  warrant  special  mention.  In 
Shanty  609  we  collected  sputa  from  six  men.  Two  contained 
Atypical  Type  II  pneumococci,  one  a  Type  IV,  and  three 
yielded  no  pneumococci.  One  of  the  last  group  later  de¬ 
veloped  a  Type  I  pneumonia.  In  Shanty  43  all  four  men 
developed  pneumonia  the  same  day,  following  a  sudden  fall  in 
temperature.  One  was  treated  in  another  hospital  in  this  city. 
The  type  of  pneumococcus  was  not  determined  in  this  case. 
One  refused  hospital  care  and  went  to  his  home  in  the  south. 
The  other  two  came  here.  They  had  Type  I  and  Atypical 
Type  II  infections,  respectively.  They  stayed  together  in  a 
side  room  by  themselves  the  entire  time.  The  one  that  was 
recovering  from  the  Atypical  Type  II  infection  suddenly 
relapsed  after  his  temperature  had  become  normal.  A  lobe, 
in  the  opposite  lung  from  the  one  previously  involved,  became 
consolidated.  His  blood  cultures  again  became  positive.  This 


time  a  Type  I  pneumococcus  was  isolated.  Prior  to  the  isola¬ 
tion  of  the  Type  I  organism,  the  development  in  the  patient’s 
serum  of  antibodies  active  toward  the  Atypical  II  strain 
suggested  that  we  would  find  that  the  new  consolidation  was 
due  to  a  pneumococcus  of  an  entirely  different  strain.  This 
patient  received  antipneumococcus  (Type  I)  serum  and  made 
an  uneventful  recovery  except  for  a  moderate  serum  sickness. 
If  he  contracted  the  Type  I  infection  from  his  shanty-mate 
in  the  hospital,  it  is  interesting  that  he  contracted  a  different 
type  in  the  shanty. 

Summary. — Examination  of  100  specimens  of  sputum  from 
healthy  negroes  living  in  the  shanties  of  the  Bethlehem  Steel 
Works  showed  22  per  cent  of  pneumococci  belonging  to  fixed 
types  in  contrast  to  6  per  cent  of  a  group  .of  our  dispensary 
patients.  The  number  of  the  ordinary  saprophytic  Type  IV 
organisms  was  practically  identical  in  the  two  groups.  The 
increase  in  the  fixed  types  was  at  the  expense  of  the  group  that 
does  not  harbor  pneumococci  in  their  mouths.  This  high  per¬ 
centage  of  healthy  individuals  carrying  pneumococci  of  fixed 
types  in  their  mouths  occurred  in  a  community  where  the  per¬ 
centage  of  cases  of  lobar  pneumonia  due  to  organisms  of  fixed 
types  was  likewise  very  high. 

TABLE  1. 


Summary  of  Cases. 

Black.  White. 


Type. 

f 

Living. 

Dead. 

r 

Living. 

Dead. 

Total 

I  . 

.  .12 

6 

3 

3 

24 

II  . 

0 

1 

0 

4 

II  (atypical)  . 

..  7 

4 

0 

1 

12 

IV  . 

.  .15 

2 

3 

2 

22 

Ungrouped  . 

..  1 

1 

0 

0 

2 

Streptococcus  mucosus 

..  1 

0 

0 

0 

1 

Friedlander’s  bacillus  . 

..  0 

0 

0 

1 

1 

Total  . 

.  .39 

13 

7 

7 

66 

TABLE  2. 

Mortality  Rates. 

Type. 

Black. 

Per  cent. 

White. 

Per  cent. 

Mixed. 

Per  cent. 

I  . 

.  33% 

50 

41.7 

II  . 

....  0 

0 

0  A  „ 

II  (atypical)  . . 

_  36.3 

100 

41.6/ 81,8 

IV  . 

.  11.8 

40 

18.2 

Mixed  . 

.  25 

50 

30.3 

TABLE  3. 


Pneumococci  Isolated  from  Mouths  of  Healthy  Individuals. 


Type. 


Sparrows  Point 
(100  Cases). 
Per  cent. 


Dispensary 
(50  Cases). 
Per  cent. 


I 

II 

II 

III 

IV 


(atypical ) 


None 


6  ' 
6 

4  ! 

6  J 

35 

43 


-22 


32 

62 


100 


100 
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TABLE  4. 

Pneumococci  Isolated  from  Cases  of  Lobar  Pneumonia. 


Sparrows  Point. 

Baltimore  City. 

Number  of  Cases. 

A 

Type. 

Number  of  Cases. 

Per  cent. 

Number  of  Casee. 

Per  cent. 

Type. 

Living. 

Dead. 

r 

15 

55  6 

9 

25.7 

I  . 

. 12 

3 

TT 

1 

3  7 

3 

8.6 

II  . 

.  1 

0 

II 

(atypical)  .  8 

29.6 

4 

11.4 

II  (atypical)  . 

.  5 

3 

III 

.  0 

0 

0 

0 

IV  . 

.  2 

1 

IV 

.  3 

11.1 

19 

54.3 

— 

— 

— 

— 

20 

7 

27 

100.0 

35 

100.0 

TABLE  5. 

Mortality  of  Sparrows  Point  Group. 


Mortality  Rate. 
Per  cent. 


25 
0 
37 
50.0 

35.0 


.5} 


33.3 


A  STUDY  OP  THE  BACTERIiEMIA  IN  LOBAR  PNEUMONIA. 

By  Alan  C.  Sutton  and  Charles  E.  Sevier. 

( From  the  Medical  Clinic  of  The  Johns  Hopkins  Hospital,  Baltimore.) 


In  this,  as  in  most  laboratories,  it  has  for  some  time  been  the 
custom  to  do  a*  blood  culture  upon  admission  in  all  cases  of 
lobar  pneumonia,  and  to  identify,  if  possible,  the  type  of 
organism  responsible  for  the  infection.  In  case  the  blood 
culture  should  be  negative,  the  group  determination  is  made 
with  the  organism  recovered  by  culture  or  mouse  inoculation 
from  the  sputum — a  less  certain  method.  Consequently,  more 
than  one  blood  culture  was  rarely  made  on  each  patient, 
unless  some  unusual  feature  of  the  clinical  course  suggested 
the  need  for  further  investigation.  Records  were  not  made 
in  all  cases  of  the  degree  of  the  bacterisemia. 

This  year  we  undertook  to  make  a  daily  blood  culture  in 
every  case  of  pneumonia  from  the  day  of  admission  until  the 
temperature  (rectal)  was  below  100°  F.  This  was  carried  out 
in  all  except  the  first  seven  patients  of  the  season,  who  had 
blood  cultures  taken  only  on  admission,  all  of  which  were  nega¬ 
tive.  There  was  one  other  patient  who  died  immediately  on 
reaching  the  hospital  before  a  culture  was  obtained.  So  far  as 
we  know,  there  is  no  similar  study  reported  on  a  group  of  cases 
in  which  the  strains  of  the  pneumococci  were  also  determined.1 

We  wished  to  determine  the  course  of  the  sepsis  in  cases  with 
positive  blood  cultures,  to  see  whether  this  varied  according 
to  the  type  of  infecting  organism,  and  finally  to  determine  the 
relation  of  the  bacterisemia  to  prognosis. 

The  method  used  in  making  the  blood  cultures  is  the  usual 
one.  A  10  c.  c.  Record  syringe  is  used.  First,  1  c.c.  of  a 
1.5  per  cent  sodium  citrate  solution  is  drawn  into  the  syringe. 
Then  the  syringe  is  filled  to  the  10  c.  c.  mark  with  blood.  The 
blood  and  citrate  are  thoroughly  mixed.  Eight  cubic  centi¬ 
meters  of  the  mixture  are  plated  with  glucose-agar — in  four 
plates.  The  remaining  2  c.  c.  are  put  into  a  flask  containing 
glucose  broth.  Thus  by  using  known  amounts  of  blood  and 
accurate  dilutions  the  number  of  colonies  per  cubic  centi¬ 
meter  can  be  determined.  In  cases  with  a  severe  sepsis  much 
higher  dilutions  of  blood  are  made.  In  these  cases  we  use 
freshly  made  blood-agar  instead  of  glucose-agar  for  plating. 


The  detailed  results  of  the  study  are  given  in  a  set  of  tables. 
Each  table  shows  all  the  cases  in  the  series  belonging  to  its 
particular  strain.  In  Fig.  1  are  shown  all  the  cases  due  to 
the  Type  I  pneumococcus.  Only  those  cases  with  one  or  more 
positive  blood  cultures  are  represented  graphically.  The 
others,  in  which  the  organism  was  obtained  only  from  the 
sputum,  are  tabulated  merely  in  regard  to  the  number  of  living 
and  dead.  Dots  connected  by  solid  lines  represent  the  patients 
who  died;  rings  are  used  for  those  who  recovered.  Broken 
connecting  lines  instead  of  solid  ones  are  used  during  the 
period  when  the  patients  with  a  Type  I  infection  received 
specific  treatment  with  antipneumococcus  serum  furnished  us 
by  the  hospital  of  the  Rockefeller  Institute.  Lines  of  plus 
marks  represent  the  period  during  which  optochin  was  given. 
This  was  used  in  only  two  cases. 

Of  the  10  patients  with  positive  cultures,  only  four  recovered. 
Three  of  these  had  less  than  six  colonies  per  cubic  centimeter, 
and  showed  organisms  at  most  on  three  days,  one  of  them  only 
once.  The  other,  who  received  serum  treatment,  came  into 
the  hospital  on  the  seventh  day  of  the  disease  with  20  colonies 
per  cubic  centimeter.  He  received  the  first  dose  of  75  c.c.  of 
serum  on  the  day  of  admission  and  subsequent  cultures  were 
persistently  negative.  Of  the  six  fatal  cases,  two  of  the  patients 
died  on  the  day  of  admission;  one  lived  three  days,  showing 
an  increasing  bacteritemia ;  the  other  three  received  serum 
treatment,  which  was  followed  by  a  reduction  in  the  number 
of  colonies  per  cubic  centimeter  in  spite  of  the  fatal  termi¬ 
nation. 

None  of  the  four  cases  due  to  the  typical  Type  II  organism 
had  positive  blood  cultures. 

The  group  of  cases  due  to  pneumococci  that  agglutinated 
atypically  with  Type  II  serum  is  given  separately  in  Fig.  3. 
Of  the  12  cases  included  under  this  head,  seven  gave  positive 
cultures.  Three  of  these  had  only  one  colony  ot  less  per 
cubic  centimeter  on  from  one  to  three  days.  Two  had  been 
negative  on  admission.  The  other  came  in  on  the  third  day. 
and  his  blood  was  positive  only  on  the  day  of  admission, 
showing  only  one  colony  in  3  c.  c.  of  blood.  All  three  recovered 
without  complications.  The  four  that  died  had  marked  grades 


1  Dochez,  A.  R.:  Jour.  Exp.  Med.,  1912,  XVI,  680. 
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of  bacterisemia.  One  patient  came  into  the  hospital  on  the 
tenth  day  of  the  disease  with  a  severe  septicaemia  and  men¬ 
ingitis.  He  died  the  following  day.  The  patient  who  entered 
on  the  third  day  with  five  colonies  per  cubic  centimeter, 
which  on  the  following  day  had  dropped  to  less  than  one 
colony  per  cubic  centimeter,  suddenly  developed  within  24 
hours  a  bacterisemia  of  1000  colonies  per  cubic  centimeter 
and  died.  Autopsy  revealed  no  complications  whatever. 

The  cases  not  included  under  any  of  the  fixed  strains  and 
commonly  grouped  as  Type  IY  are  shown  in  Fig.  4.  They  fall 
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into  two  clean-cut  groups :  all  the  patients  with  positive  blood 
cultures  died;  all  with  negative  cultures  recovered.  The  only 
case  that  showed  a  decrease  in  the  grade  of  the  bacterisemia 
received  optoehin  therapy.  The  optoehin  was  not  started  until 
the  tenth  day;  the  decrease  in  colonies  was  coincident  with 
its  use. 

We  had  two  cases  of  lobar  pneumonia  not  included  in  the 
above  groups.  One  is  a  case  due  to  Friedlander’s  bacillus 
( B .  mucosus  capsulatus).  The  organism  was  isolated  from 
the  sputum  and  the  blood.  The  course  of  the  sepsis  is  given 
in  Fig.  5.  The  patient  was  a  white  man,  52  years  old,  who 
came  into  the  hospital  on  the  fourth  day  of  the  disease  and  died 
on  the  ninth  day. 

The  other  case  was  caused  by  Streptococcus  mucosus.  It 
was  agglutinated  only  by  Type  III  serum,  but  was  insoluble 
in  bile  and  morphologically  was  not  a  Type  III  organism. 
The  organism  was  not  isolated  from  the  blood.  It  was,  how¬ 
ever,  gotten  from  the  sputum  in  practically  pure  culture, 
twice  by  direct  culture  and  once  by  mouse  inoculation.  That 
the  organism  was  the  one  causing  the  pneumonia  we  feel  is 
borne  out  by  the  fact  that  it  was  agglutinated  by  the  patient’s 
serum  and  not  by  normal  sera. 

From  an  analysis  of  all  the  cases  the  striking  feature  is  the 
practical  coincidence  of  the  mortality  percentage  with  the  per¬ 
centage  of  positive  blood  cultures.  Consequently,  the  reason 
that  the  mortality  rate  of  Type  IV  is  low,  while  in  some  of  the 
fixed  types  it  is  high,  may  easily  be  that  the  incidence  of  posi¬ 
tive  cultures  is  low,  while  in  the  fixed  types  it  is  high.  The 
factors  which  determine  whether  a  lobar  pneumonia  will  run 
its  course  without  bacterisemia,  with  only  an  occasional  organ¬ 
ism  in  the  blood,  or  will  develop  a  severe  septicaemia,  are  prob¬ 
ably  complex.  The  virulence  of  the  particular  strain  is  probably 
by  far  the  largest  factor,  but  does  not  seem  to  be  the  only  one. 
Our  highest  bacterisemia  was  noted  in  the  case  of  a  negro  who 
came  into  the  hospital  on  the  sixth  day  of  the  disease.  On  ad¬ 
mission  he  had  2000  colonies  per  cubic  centimeter  of  blood.  He 
lived  four  days  with  a  rapidly  increasing  septicaemia  that 
reached  180,000  colonies  per  cubic  centimeter  just  before  he 
died.  The  only  complication  was  a  purulent  effusion  in  the 
right  elbow-joint  the  day  before  death.  The  organism  from 
this  case  was  an  Atypical  Type  II  pneumococcus.  Three  weeks 
earlier  we  had  a  patient  from  the  same  locality,  also  with  an 
Atypical  Type  II  infection,  who  never  had  over  one  colony  per 
cubic  centimeter,  and  finally  recovered  after  a  long-delayed 
resolution.  The  organism  isolated  from  the  blood  of  the  man 
who  died  was  also  agglutinated  by  the  serum  from  the  conva¬ 
lescent  case. 

Of  the  entire  series  of  66  cases  only  three  patients  died 
whose  blood  cultures  were  persistently  negative.  We  secured 
autopsies  on  all  three  patients.  Two  died  with  massive  lesions. 
In  one  of  these  all  the  lobes  except  the  right  middle  were  con¬ 
solidated;  in  the  other  all  but  the  right  upper.  In  each  case 
there  was  considerable  amount  of  oedema  of  the  un involved 
lobe.  There  were  no  complications.  The  patients  died  on  the 
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sixth  and  eight  days  of  the  disease,  respectively.  In  the  third 
case  the  exact  cause  of  death  is  obscure.  The  case  stands  alone 
in  the  entire  series.  The  patient  was  a  negro,  28  years  of  age. 
He  had  always  been  healthy.  There  was  no  evidence  or  his¬ 
tory  of  anything  more  than  a  moderate  use  of  alcohol.  He 
entered  the  hospital  on  the  third  day  of  his  illness,  lived  six 
days  longer  and  then  died.  He  had  consolidation  of  the  light 
upper  and  middle  lobes  only.  There  were  no  complications. 
Blood  cultures  were  persistently  negative.  The  case  was  one 
of  Type  I  infection,  but  the  patient  did  not  receive  serum 
treatment.  He'  seemed  no  sicker  than  other  patients  with 
negative  cultures  before  the  crisis.  His  temperature  ranged 
from  103°  to  105°  F.  There  was  a  leucocytosis  varying 
between  20,000  and  25,000.  His  pulse  was  of  good  quality 
until  the  last  day.  He  died  in  collapse,  apparently  exhausted 
by  the  so-called  “  toxemia.” 

Of  the  entire  series  no  patient  recovered  who  had,  at  any 
time  of  the  disease,  over  five  colonies  per  cubic  centimeter  of 
blood,  whether  he  received  specific  therapy  or  not,  with  the 
exception  of  one  patient  who  had  20  colonies  per  cubic  centi¬ 
meter  on  admission,  and  a  severe  alcoholic  delirium.  I  his 
patient,  however,  received  serum  within  a  few  hours  of  admis¬ 
sion,  and  subsequent  doses  until  after  his  temperature  had 
become  normal. 

Summary. — In  Fig.  6  is  shown  the  distribution  of  the  cases 
throughout  the  year.  The  striking  feature  is  that  all  the 
deaths,  excepting  that  of  the  patient  showing  a  negative  blood 
culture,  which  is  discussed  separately,  occurred  in  the  four 
months  between  December  8  and  April  8,  although  16  cases 
occurred  before  or  after  this  period.  This  is  also  the  period 
within  which  all  the  positive  blood  cultures  were  obtained.  Do 
the  fixed  types  vary  in  virulence  throughout  the  year,  or  does 


the  severity  of  the  initial  exposure  during  the  period  of  maxi¬ 
mal  changes  in  weather  predispose  to  the  type  of  pneumonia 
that  runs  its  course  with  a  septicemia  ? 

The  results  of  the  series  are  summarized  in  Table  1.  In 
general,  the  incidence  of  septicemia  runs  parallel  with  the 
mortality.  If  the  cases  with  a  transient  sepsis,  having  only 
an  ocasional  colony  early  in  the  disease,  are  omitted,  the  per¬ 
centages  of  positive  blood  cultures  and  mortality  are  practically 
identical. 

The  fatal  cases  fell  into  three  groups : 

1st.  The  patients  dying  with  a  septicemia.  This  group 
included  all  but  three  cases. 

2d.  The  two  patients  dying  with  almost  complete  consolidation 
of  both  lungs. 

3d.  The  single  patient  dying  apparently  “  of  toxemia,”  with 
negative  blood  cultures  and  only  moderate  consoli¬ 
dation. 


Finally,  as  regards  prognosis,  we  have  found  blood  cultures 
the  most  valuable  aid.  Ninety-three  per  cent  of  our  patients 
with  persistently  negative  blood  cultures  recovered  without 
any  complications.  Of  the  patients  with  positive  cultures,  all 


disease  died,  except  one  with  20  colonies 

on  admission,  who 

received  serum  therapy. 

TABLE  1. 

Types. 

I  . 

Percentage  of 
positive 
blood  cultures. 

. .  .  45.8 

Mortality 

percentage. 

41.7 

II  . 

II  (atypical)  .... 

.  .  58.3  |43-8 

41.6 131-3 

IV  . 

. ..  18.2 

18. 2^ 

ON  THE  MECHANISM  OF  CONVULSIVE  PHENOMENA  AND  ALLIED 

SYMPTOMS.* 


By  C.  Mac  fie  Campbell,  M.  D. 


It  is  difficult  in  medicine  to  escape  the  narcotic  influence  of 
names  and  to  keep  alive  a  healthy  curiosity  as  to  the  facts  of 
experience  and  their  interrelation. 

Names,  like  the  ideas  of  Plato,  impose  on  us  as  objective 
entities  outside  of  the  individual  facts.  So  in  dealing  with  con¬ 
vulsive  and  allied  phenomena,  it  is  not  easy  to  free  oneself  from 
the  baleful  influence  of  the  words  epilepsy  and  hysteria,  and  to 
think  in  terms  of  the  modes  of  reaction  of  living  organisms. 
It  is,  however,  when  we  succeed  in  the  effort  to  think  in  such 
terms  that  we  are  most  likely  to  do  justice  to  the  individual 
ease. 

I  propose,  therefore,  to  discuss  a  few  cases  in  such  terms, 
not  in  the  hope  of  throwing  any  light  on  nosological  entities, 
but  to  see  whether  the  symptoms  can  be  made  more  or  less 
intelligible. 

*  Read  as  part  of  a  Symposium  on  Epilepsy  and  Allied  Condi¬ 
tions  at  Randall’s  Island,  New  York  City,  June  4,  1917. 


To  illustrate  the  point  of  view,  one  may  take  a  symptom 
like  headache  and  study  the  various  settings  in  which  it  occurs. 
In  some  cases  headache  is  adequately  explained  on  a  toxic  basis, 
e.  <j.,  the  headache  of  kidney  disease;  at  an  equally  simple  level 
we  can  discuss  the  headache  of  brain  tumor.  In  other  cases  the 
headache  arises  in  the  setting  of  an  emotional  reaction,  and  in 
emotion  we  deal  with  a  more  complex  iunctional  unit  than  is 
involved  in  discussing  toxins  and  elimination,  tissue  anomalies 
and  intracranial  pressure. 

In  the  case  of  other  headaches  we  have  to  pass  beyond  the 
simpler  conceptions  of  instinct  and  emotion  and  have  to  intro¬ 
duce  associative  material ;  the  headache  may  become  intelligi¬ 
ble  only  when  we  consider  those  organized  forces  or  trends 
that  are  grouped  together  under  the  conception  of  the  subcon¬ 
scious,  or  whatever  term  may  prove  more  acceptable  to  the 
purist.  Still  other  headaches  are  woven  into  the  conscious 
adaptation  of  the  individual  to  his  tasks,  and  help  us  to  escape 
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importunate  visitors  or  to  evade  distasteful  tasks,  although 
with  twinges  of  conscience. 

To  endeavor  to  find  one  simple  formula  suitable  for  all  head¬ 
aches  would  be  a  vain  task ;  the  symptom  may  he  determined 
at  any  one  of  several  levels,  the  ascending  levels  of  organic 

integration. 

The  situation  is  further  complicated  by  the  fact  that  the 
symptom  may  be  determined  in  the  same  case  by  factors  at 
more  than  one  level.  Megrim  headache,  about  which  so  little 
is  known,  may  be  assumed  to  arise  at  a  simple  level  and  not  to 
require  explanation  in  terms  of  the  more  complex  factors  of 
the  personality ;  but  in  the  case  of  the  migrainous  daughter  of 
a  migrainous  mother,  where  the  daughter  has  many  repressed 
and  poorly  digested  instinctive  problems,  who  can  apportion 
correctly  the  respective  roles  of  simple  pathological  physiology, 
of  subconscious  forces  and  of  conscious  adaptation  ? 

The  same  problem  meets  us  in  relation  to  many  other  nervous 
symptoms,  such  as  bed-wetting,  night-terrors,  choreiform 
movements,  stammering.  The  latest  achievements  in  psycho¬ 
pathology  have  shown  us  how  complex  may  be  the  determina¬ 
tion  of  even  a  simple  symptom  like  bed-wetting.  A  young  man 
of  18  had  an  isolated  incident  of  bed-wetting  after  his  father 
had  urged  him  to  make  a  public  appearance  from  which  he 
shrank ;  to  understand  the  symptom  it  was  necessary  to  descend 
to  the  roots  of  the  personality.  While  such  facts  have  to  be 
recognized,  one  is  entitled  to  protest  against  the  formulation 
based  on  such  a  case  being  generalized,  and  applied  to  other 
cases  which  may  be  adequately  formulated  in  terms  of  inju¬ 
dicious  fluid  intake,  poor  training,  physiological  inadequacy  ox- 
simple  emotional  disturbance. 

In  relation  to  night-terrors,  I  see  no  reason  to  assume  that 
this  symptom  must  always  involve  reference  to  the  most  com¬ 
plex  adaptive  mechanisms,  and  may  not  sometimes  arise  at  a 
much  simpler  level.  I  aixi  well  aware  that  night-terrors  ixxay 
be  of  most  complex  origin,  that  they  may  indicate  tension  in 
the  most  highly  organized  trends  of  the  individual,  and  ixiay 
spring  from  a  blend  of  desire  and  aversion  in  relation  to  the 
fundamental  instincts.  The  counterpart  of  night-terrors  of 
such  origin  is  to  be  seen  in  the  waking  life  in  the  attitude 
towards  something  at  once  desired  and  dreaded,  the  anticipa¬ 
tion  of  a  mystery  at  once  fascinating  and  terrible.  All  this  may 
very  well  be  true,  and  yet  in  other  cases  the  symptom  may  arise 
at  a  much  simpler  level,  and  may  require  no  reference  to  the 
complex  elaboration  of  instinctive  forces. 

Choreiform  movements  in  some  cases  are  considered  to  be 
purely  toxic  manifestations  (Sydenham’s  chorea),  but  similar 
symptoms  may  arise  in  the  absence  of  toxic  factors,  as  an 
adaptive  mechanism  by  means  of  which  repressed  forces  express 
themselves  in  a  permissible  disguise.  Where  a  hysterical  child, 
with  a  previous  attack  of  Sydenham’s  chorea,  seems  to  have  a 
relapse,  it  is  impossible  to  disentangle  completely  the  role 
played  by  the  impersonal  factors  from  that  played  by  the  more 
complex  determinants  of  human  behavior. 

With  these  facts  in  mind,  one  comes  to  the  study  of  con¬ 
vulsive  and  associated  phenomena  with  an  open  mind,  willing 
to  receive  help  from  the  most  detailed  chemical  or  histo¬ 


pathologic-al  studies  as  well  as  from  the  most  detailed  psycho- 
pathological  researches,  such  as  the  recent  work  of  Dr.  Pierce 
Clark,  and  not  disposed  to  see  any  opposition  between  the  two 
lines  of  study.  One  will  neither  deny  the  value  of  psychopatho- 
logical  interpretations  because  some  cases  seem  to  be  adequately 
explained  on  more  elementary  principles,  nor  will  one  employ 
psychopathological  explanations  as  general  formulas  applicable 
in  all  cases. 

In  a  graduated  series  of  convulsions  or  allied  phenomena, 
ranging  from  those  of  simple  to  those  of  complex  determina¬ 
tion,  the  convulsions  of  uraemia  and  general  paralysis  would 
represent  one  end  of  the  scale;  at  the  other  extreme  wrould  be 
cases  in  which  the  attacks  have  to  be  expressed  in  terms' 
of  adaptive  activity  with  conscious  and  subconscious  deter¬ 
minants. 

The  latter  group  may  be  illustrated  by  the  case  of  a  young- 
man  *  of  21,  a  farmer,  who  was  brought  to  the  hospital  owing 
to  a  series  of  convulsions  during  the  previous  three  days;  h? 
had  been  subject  to  attacks  for  several  years.  In  the  brief 
stay  in  the  hospital  he  had  several  attacks,  during  which  he 
thrashed  around  wildly  and  for  which  he  professed  complete 
amnesia ;  he  also  claimed  amnesia  for  two  episodes  of  elaborate 
pantomime  which  occurred  in  the  hospital.  Oix  the  fourth  day 
after  admission  he  was  iixxpatient  to  leave  the  hospital  and  said 
that  he  could  control  the  attacks  at  will ;  that  they  had  beexx 
developed  in  order  to  relieve  him  froixx  uixcongenial  work. 
The  reason  why  this  nxethod  of  evasion  had  been  chosen  was 
because  these  attacks  came  very  easily ;  he  had  between  the  age 
of  6  to  14  lived  near  an  epileptic  boy  and  had  frequently 
imitated  his  fits.  Such  was  the  explanation  given  by  the 
patient. 

It  would,  however,  be  rather  crude  to  accept  this  formula¬ 
tion  as  an  adeqxxate  analysis  of  the  whole  sitxxation.  The  fact 
that  in  boyhood  he  had  reacted  to  the  fits  of  his  conxrade  by 
imitating  them  shows  a  peculiar  responsiveness  to  a  rather 
dramatic  situatioxx,  a  tendency  to  identify  himself  with  the 
hero  of  the  mysterious  sickness,  a  facile  translation  of  the 
phantasied  activity  into  real  movements  on  his  own  part,  aix 
absence  of  inhibition  by  those  restraining  forces  which  are  the 
most  valuable  eleixxeixts  in  personality. 

The  patient’s  statement  that  he  iixxitated  the  other  boy’s  fits 
nxeaxxt  no  nxore  than  that  the  more  or  less  axxtonxatic  dramatiza¬ 
tion  of  the  attacks  was  xxnehecked  by  trends  of  a  higher  level, 
but  was  in  harmony  with  the  conscioxxs  directing  forces  of  the 
personality,  e.  g love  of  prestige. 

The  earlier  episodes  in  inxitation  of  the  epileptic  boy  aixd 
the  later  episodes  under  the  stress  of  xxncoixgenial  work  were 
not  to  be  understood  iix  the  light  of  sonxe  abstract  fiat  of  the 
will,  but  as  the  expressioxx  of  a  special  orgaixization  of  the 
iixstinctive  and  affective  life  of  the  patient.  It  may  evexx  be 
debated  whether  sxxch  a  constitxxtioix  does  not  ixxclude  a  special 
facility  or  explosiveness  of  ixxotor  discharge,  and  wdxether  the 

*  This  case  was  the  subject  of  a  communication  made  by  Dr.  J.  E. 
Eidson  before  a  joint  meeting  of  the  Washington  Psychiatric 
Society  and  the  Maryland  Psychiatric  Society  of  Baltimore, 
March  28,  1917. 
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patient  did  not  imitate  the  convulsions  of  the  epileptic  boy 
because  of  his  constitutional  kinship  to  the  latter;  there  is 
much  truth  in  the  French  dictum  that  one  only  simulates 
what  one  has.  The  patient  was  self-willed,  superficial,  unduly 
ambitious,  with  an  extremely  violent  temper ;  his  memory  had 
somewhat  deteriorated. 

The  analysis  of  such  a  case,  in  terms  of  the  different  levels 
at  which  the  symptoms  are  determined,  offers  more  than  does 
its  exclusive  reference  to  one  of  a  series  of  diagnostic  alterna¬ 
tives — malingering,  hysteria,  epilepsy. 

In  the  following  case  there  was  no  indication  of  the  collabo¬ 
ration  of  the  official  personality  in  the  development  of  the 
httacks. 

The  patient,  a  lad  of  18,  like  the  former  patient,  was  a 
farmer,  to  whom  his  work  was  uncongenial.  At  13  he  began 
to  be  nervous,  shaky,  and  subject  to  palpitation;  at  17  one 
day  he  had  a  brief  episode  of  faintness  and  dizziness;  next 
day  he  fell  unconscious,  but  did  not  have  any  jerking  or  loss 
of  sphincter  control.  During  the  following  year  he  was 
subject  to  attacks  of  weakness  and  dizziness  with  shortness 
of  breath  and  palpitation.  In  the  hospital  there  was  noted 
only  slight  enlargement  of  the  heart,  slight  respiratory  irregu¬ 
larity  of  the  pulse,  a  pulse  rate  of  90  to  100  per  minute,  and 
profuse  sweating  of  the  hands  and  feet.  W  hen  venapuncture 
was  performed,  the  patient  became  pale  and  lost  conscious¬ 
ness;  there  were  slight  convulsive  movements  of  the  legs  and 
arms,  and  of  the  jaw;  a  large  amount  of  gas  and  a  small 
amount  of  faeces  were  passed  involuntarily.  The  whole  episode 
lasted  about  one  minute,  and  in  half  an  hour  he  was  in  his 
usual  condition. 

Three  w^eeks  later  when  lumbar  puncture  was  attempted  the 
patient  complained  of  feeling  faint,  had  a  slight  general  con¬ 
vulsion  of  less  than  a  minute’s  duration;  there  was  no  loss  of 
sphincter  control.  The  pulse  dropped  to  39  per  minute,  the 
skin  was  cold  and  pale.  The  patient  claimed  to  have  been 
conscious  but  unable  to  talk  during  the  attack. 

Lumbar  puncture  next  day  was  followed  by  headache  and 
vomiting.  On  the  following  day  the  patient  had  an  attack 
lasting  half  an  hour;  the  movements  suggested  those  of 
coitus,  the  attack  finished  with  a  long  sigh  and  general  relax¬ 
ation,  but  there  was  no  erection  nor  emission.  He  could  not 
be  roused  during  the  attack  and  had  no  memory  for  what 
transpired  during  the  attack. 

In  this  case  determinants  at  the  conscious  level  were  not 
elicited;  the  attacks  were  to  be  considered  either  as  the 
expression  of  factors  at  the  subconscious  level,  or  the  expres¬ 
sion  of  an  idiosyncrasy  of  emotional  reaction  at  the  physio¬ 
logical  level,  or  of  a  combination  of  these  two  factors.  The 
role  of  subconscious  sexual  phantasies,  strongly  suggested  by 
the  last  attack,  may  also  have  been  important  in  the  two 
earlier  attacks,  the  reaction  to  the  insertion  of  a  needle. 

It  is,  however,  premature  to  assume  that  in  all  cases  of 
fainting  on  trivial  operations  or  at  the  sight  of  blood,  the  main 
determinants  are  subconscious  phantasies ;  we  must  allow  the 
possibility  of  individual  idiosyncrasies  of  emotional  reaction. 
The  general  nervousness  of  the  patient  from  the  age  of  13  and 


the  earlier  attacks  of  dizziness  and  weakness  may  have  been 
determined  neither  at  the  instinctive  nor  at  the  subconscious 
level,  but  at  the  same  level  as  the  irregularity  of  the  heart, 
and  the  profuse  sweating. 

According  as  one  emphasizes  the  physiological  idiosyncrasy 
on  the  one  hand,  or  the  role  of  repressed  trends  on  the  other, 
the  case  will  be  referred  to  epilepsy  or  to  hysteria.  As  a  matter 
of  fact,  the  case  is  only  adequately  grasped  when  justice  is 
done  to  both  mechanisms.  Can  the  discredited  term  hystero- 
epilepsy  not  be  used  in  a  perfectly  honest  and  definite  way  ? 

The  following  three  cases  illustrate  more  clearly  the  role 
played  by  the  elementary  physiological  and  emotional  idio¬ 
syncrasy,  while  more  complicated  adaptive  mechanisms  are 
not  in  evidence. 

A  boy,  seven  and  a  half  years  of  age,  rather  restless,  with 
an  irritating  cough,  given  to  violent  tantrums,  was  subject  to 
pain  in  the  epigastrium  on  rising,  and  on  his  return  from 
school.  The  pain  was  liable  to  appear  under  the  stress  of 
emotion.  “  If  he  gets  frightened  these  pains  come  on  him  right 
away  and  make  him  pale  and  sick.  ’  One  day  he  cut  his  finger, 
whereupon  he  fell  on  the  floor,  foamed  at  the  mouth  and  kicked. 
On  the  following  morning  without  known  cause  he  had  a  simi¬ 
lar  attack.  During  the  following  year  he  has  had  no  further 
episode ;  the  irritating  cough  has  disappeared. 

A  boy  of  10,  somewhat  spoiled  and  irritable,  on.  arising  in 
the  morning  would  be  extremely  pale  and  complain  of  malaise. 
He  slept  badly  and  had  little  appetite.  On  three  occasions 
he  fainted,  the  first  time  when  he  was  vaccinated ;  the  third 
time  was  at  the  age  of  nine  during  a  physiology  lesson  at  school. 
On  the  last  occasion  he  was  said  to  have  been  unconscious  for 
over  an  hour.  In  the  course  of  frequent  interviews  no  psycho¬ 
genic  factors  were  apparent;  careful  examination  of  the  heart 
disclosed  no  lesion,  and  improvement  of  his  condition  soon 
followed  a  healthy  regime. 

A  girl  of  eight  for  several  years  had  been  subject  to  attacks 
of  convulsive  twitching,  usually  nocturnal ;  in  the  first  attack 
she  was  apparently  unconscious.  One  day  she  was  bitten  by 
a  cat ;  when  her  father  told  her  that  she  should  suck  the  poison 
out  of  such  a  wound  she  became  unconscious;  her  face  and 
hands  twitched.  No  psychogenic  factors  were  elicited;  the 
patient  was  a  serious  and  conscientious  child,  somewhat  re¬ 
served,  subject  to  outbreaks  of  temper,  rather  dreamy,  not 
much  interested  in  her  school  work. 

While  in  the  two  young  farmers  discontented  with  their 
work  the  symptoms  seemed  to  require  reference  to  the  complex 
mechanisms  of  adaptation,  in  each  of  these  three  last  cases  we 
see  one  particular  weak  spot :  In  the  first,  epigastric  pain  is 
prominent ;  in  the  second,  a  vasomotor  anomaly ;  in  the  third, 
muscular  twitching;  in  each  we  see  an  idiosyncrasy  in  emo¬ 
tional  reaction. 

For  the  formulation  of  these  cases  physiological  categories 
and  those  of  the  simple  instinctive  and  emotional  life  may 
perhaps  be  sufficient. 

An  extremely  important  question  is  that  of  the  role  which 
these  mere  fundamental  disorders  will  play  in  the  later  adjust¬ 
ment  of  the  individual.  Will  they  be  modified  by  good  regime 
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and  sound  training,  or  will  they  become  more  deeply  rooted 
through  poor  regime  and  habit  and  emancipate  themselves 
completely  from  the  control  of  the  personality,  conscious  or 
subconscious;  or  will  they  be  the  handmaids  of  the  subcon¬ 
scious  and  go  halfway  to  meet  its  demands?  So  far  as  I 
know,  at  the  present  time  these  questions  cannot  be  answered 
on  the  basis  of  clinical  experience. 

The  emancipation  from  personal  control  of  a  motor  reaction 
may  be  seen  in  the  tic,  or  motor  habit,  which  starting  in  the 
beginning  as  an  adaptive  act,  subject  to  personal  control, 
finally  becomes  independent  and  compulsive.  The  transition 
from  the  purposefully  controlled  to  the  independent  and  eman¬ 
cipated  reaction  may  even  be  followed  in  such  a  complex  type 
of  reaction  as  the  catatonic  syndrome;  this  was  the  case  in  a 
patient  accused  of  murder,  who  immediately  after  an  interview 
with  his  lawyer  developed  a  catatonic  syndrome,  wThieh  on 
later  examination  was  found  to  have  emancipated  itself  from 
the  control  of  the  personality  (personal  communication  from 
Dr.  Wm.  L.  Russell). 

The  same  point  of  view  may  be  illustrated  by  a  second  series 
of  cases,  presenting  one  symptom  in  common,  namely,  that  of 
sudden  and  overpowering  somnolence. 

A  young  man  of  19  complained  of  being  frequently  overcome 
with  sleep  even  during  conversation  or  walking.  He  attributed 
the  condition  to  the  fact  that  from  the  age  of  14  he  had  delib¬ 
erately  cultivated  the  habit  of  falling  asleep  during  tedious 
study  hours.  After  a  few  months’  practice  he  had  become  such 
an  adept  that  he  had  merely  to  put  his  head  down  on  the  desk 
in  order  to  fall  asleep.  He  continued  to  indulge  in  this  habit, 
but  for  more  than  a  year  previous  to  his  admission  to  the  hos¬ 
pital  the  habit  had  emancipated  itself  from  his  control ;  during 
reading,  if  he  thought  of  sleep,  he  would  drop  off  to  sleep  for 
an  hour  or  so;  the  thought  of  the  awkwardness  of  an  attack 
during  a  conversation  brought  on  sleep  immediately.  On  one 
occasion  he  several  times  fell  asleep  at  the  wheel  of  his  auto¬ 
mobile  and  narrowly  escaped  disaster.  In  walking  he  would 
have  brief  spells  of  sleep  and  almost  fall.  The  patient 
showed  excellent  physical  health;  there  was  no  evidence  of 
dyspituitarism. 

The  patient’s  explanation  that  the  condition  was  merely  the 
result  of  a  habit  is  obviously  inadequate.  The  sleep  habit  is 
not  so  easily  cultivated  and  depends  to  a  large  extent  on  per¬ 
sonal  idiosyncrasy.  For  sleep  to  have  been  so  successfully  cul¬ 
tivated  until  finally  it  emancipated  itself  entirely  from  the 
patient’s  control,  a  very  marked  individual  idiosyncrasy  must 
be  postulated.  Deeper  affective  roots  of  the  disorder  or  any 
special  adaptive  values  were  not  to  be  traced ;  it  did  not  seem 
to  have  anything  in  common  with  the  prolonged  sleep  of  some 
depressions,  nor  with  the  defensive  mechanism  of  stuporous 
conditions.  One  was  entitled  to  assume  that  what  appeared  to 
be  the  product  of  voluntary  habit  formation  was  in  major  part 
due  to  latent  constitutional  idiosyncrasy ;  just  as  the  artificial 
convulsions  of  the  young  farmer  were  not  altogether  to  be 
credited  to  his  higher  level  mechanisms. 

That  the  sleep  mechanism  may  have  a  certain  independence 
is  shown  by  Gelineau’s  case,1  where  there  was  no  question  of 


deliberate  cultivation,  but  where  the  symptom  developed,  at 
least  at  the  beginning,  in  an  emotional  setting.  The  patient, 
a  cooper  of  36,  found  that,  if  he  laughed  heartily  or  contem¬ 
plated  a  profitable  piece  of  business,  his  muscles  would  become 
limp  and  he  would  fall  asleep  for  a  minute  or  so.  Later  the 
condition  developed  to  such  an  extent  that  he  would  fall  asleep 
several  times  during  a  meal.  Although  the  observation  does 
not  include  an  intensive  study  of  the  personality  and  of  possible 
undercurrents,  it  suggests  the  possibility  of  a  more  or  less 
special  type  of  reaction  not  of  an  adaptive  nature,  but  based  on 
a  personal  idiosyncrasy,  at  first  elicited  in  relation  to  the  emo¬ 
tional  life.  Further  studies  may  demonstrate  the  adaptive 
nature  of  this  reaction  and  may  trace  it  to  its  subconscious  and 
instinctive  roots,  but  we  are  not  entitled  to  assume  that  special 
subconscious  factors  are  concerned  in  its  production. 

Reference  may  also  be  made  to  Lowenfeld’s  ease,1  a  boy  of 
17,  who  from  the  age  of  13  showed  a  pronounced  tendency  to 
fall  asleep  suddenly  at  very  frequent  intervals.  This  seriously 
interfered  with  his  school  work,  and  later  with  his  work  in  a 
factory.  If  he  laughed,  his  muscles  would  relax,  he  would 
stagger,  his  knees  gave  way,  he  had  to  hang  on  to  some  support, 
he  was  liable  to  drop  objects. 

The  imperative  onset  of  sleep  and  the  peculiar  relaxation  of 
the  motor  apparatus  during  laughter  are  interesting  in  view 
of  the  relation  of  the  attacks  of  sleep  in  Gelineau’s  case  to 
pleasurable  excitement. 

In  cases  like  the  following  there  is  still  less  suggestion  of  the 
symptom  being  other  than  a  deep-rooted  constitutional 
anomaly,  unexplained  by  any  special  associative  material.  The 
patient,  a  Polish  boy  of  15,  had  at  the  age  of  six  and  again  at 
the  age  of  nine  been  subject  to  spells  in  which  he  would  sit 
down  and  fall  asleep.  At  the  age  of  15  the  spells  returned ;  the 
patient  would  suddenly  appear  to  fall  asleep,  and  would  sink 
upon  a  chair  or  fall  to  the  floor.  The  eyelids  would  contract 
convulsively  for  a  few  minutes,  the  teeth  be  clenched,  but  the 
tongue  was  never  bitten.  There  were  no  clonic  or  tonic  move¬ 
ments  of  the  limbs.  The  boy  would  seem  to  sleep  for  about 
25  minutes  and  then  would  wake  up.  The  patient  was  of 
very  limited  intelligence  and  had  been  unable  to  get  beyond 
the  third  grade. 

In  this  case  the  attacks  had  neither  been  encouraged  by  the 
boy,  nor  had  they  appeared  in  any  special  emotional  setting; 
they  seemed  to  have  no  relation  to  the  complex  factors  that 
make  up  the  personality,  but  to  be  related  to  the  lower  levels 
of  the  patient’s  reactive  mechanism. 

SUMMARY. 

The  review  of  cases  of  convulsive  and  allied  phenomena  dis¬ 
courages  the  application  of  a  general  formula  to  all  cases,  or 
the  distribution  of  the  cases  among  a  limited  number  of  noso¬ 
logical  entities,  hysteria,  epilepsy,  psychasthenia,  etc.  In  each 
case  the  problem  is :  How  far  can  we  deal  adequately  with  the 
symptoms  in  merely  physiological  terms,  how  far  must  we 
take  into  consideration  the  instinctive  and  emotional  patterns 
of  reaction,  to  what  extent  are  the  complex  factors  of  the  sub- 
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conscious  and  the  conscious  life  involved  in  the  development 
of  the  symptoms? 

Where  the  symptoms  occur  in  early  life  the  prognosis  must 
be  made  after  a  careful  estimate  of  all  the  reactive  assets  of 
the  individual,  and  not  merely  on  the  basis  of  statistical  proba¬ 
bilities.  The  treatment  must  be  directed  not  merely  to  the 
demonstrable  or  hypothetical  physiological  anomalies,  but  must 
take  into  consideration  the  formation  of  habits,  the  regulation 
and  assimilation  of  the  instinctive  and  emotional  life,  the 
forces  involved  in  the  interplay  between  the  subconscious  and 
conscious  realms. 


Perhaps  some  symptoms  which  on  statistical  grounds  are 
far  from  encouraging  may  be  modified  by  good  regime  and  wise 
training,  a  fair  environment  and  sound  mental  hygiene,  and 
may  disappear  instead  of  becoming  fixed  through  habit  and 
emancipating  themselves  from  the  controlling  forces  of  the 
personality. 
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THE  FASCIOLOPSIN JE  OF  CHINA:  A  STUDY  OF  TWO  SPECIES  FROM 

CHEKIANG  PROVINCE. 


By  N.  Worth  Brown,  M.  D. 

( From  the  Clinical  Laboratory  of  The  Johns  Hopkins  Hospital  and  Medical  School,  Baltimore.) 


On  the  Eastern  coast  of  China,  particularly  in  the  Prov¬ 
ince  of  Chekiang,  are  districts  in  which  large  numbers  of  the 
population  harbor  intestinal  parasites  identical  with,  or  closely 
allied  to,  Fasciolopsis  buslci.  These  parasites  have  been  fre¬ 
quently  reported  by  medical  missionaries  and  port  physicians. 
Specimens  have  been  sent  to  this  country  and  to  Europe  for 
identification,  descriptions  of  which  conform  to  the  general  type 
discovered  in  1843  by  Busk,  described  by  Lankester  in  1857, 
and  later  by  Looss  (1899),  Stiles  (1901)  and  Odhner  (1902). 
Wafd  in  1909  described  three  species  from  this  section  of 
China,  recognizing  F.  buslci  and  F.  rathouisi  (Poirier,  1887) 
and  distinguishing  from  them  another  for  which  he  proposed 
the  name  F.  goddardi.  In  1909  Bodenwaldt  described  an 
intestinal  fluke  from  Egypt,  F.  fulleborni ,  which  very  closely 
resembles  F.  buslci.  From  South  China,  from  Cochin-China, 
from  India  and  from  Natal,  specimens  of  F.  buslci  have  also 
been  reported. 

The  material  upon  which  the  following  report  is  based  was 
secured  from  the  Baptist  Mission  Hospital  in  Shaohsing, 
Chekiang  Province,  through  the  kindness  of  Dr.  F.  W.  Goddard 
and  Dr.  C.  II.  Barlow.  There  were  in  all  188  specimens  care¬ 
fully  preserved  in  moist  alcohol  packs.  These  preserved  spec¬ 
imens  were  grayish-white  in  color  but  many  of  them  retained 
a  shade  of  the  original  reddish-brown.  They  measured  in 
length  from  17  to  48  mm.,  in  width  from  7  to  17  mm.,  and  in 
thickness  from  1  to  4  mm.  In  some  the  vitellaria  could  be 
clearly  outlined  through  the  overlying  tissues.  In  certain  spec¬ 
imens  the  acetabulum  was  more  conspicuous  than  in  others. 
Some  were  tongue-shaped,  elongated,  thin,  and  flexible;  others 
were  oval  in  shape,  firm  and  stocky.  The  form  varied  greatly 
and  it  was  evident  either  that  F.  buslci  was  susceptible  to 
marked  deviations  from  a  common  type  or  that  there  were 
included  in  this  assortment  more  than  one  species. 

Of  the  specimens  in  hand,  18  were  stained,  cleared  and 
mounted  in  balsam  under  very  gentle  pressure.  The  cuticle 
was  removed  from  six.  The  cirrus  pouch  was  dissected  out, 
stained  and  mounted  from  four  specimens.  Freehand  sections 


were  made  from  six  and  microtome  sections  from  five  speci¬ 
mens.  Ova  were  removed  from  the  lower  metraterm  of  12. 
About  half  of  the  total  number  were  photographed.  From  gross 
appearances  the  specimens  were  divided  into  two  general 
groups.  In  Group  I  were  placed  the  long,  flexible  flukes  with 
irregular  contours  and  conspicuous  vitellaria.  Group  II 
included  the  specimens  more  nearly  elliptical,  smoother,  thicker 
and  with  more  prominent  ventral  suckers.  After  this  arbitrary- 
division  had  been  made,  it  was  found  that  the  flukes  in  Group 
II  possessed  cuticular  spines,  whereas  those  in  Group  I  were 
uniformly  unspined.  Of  the  total  number,  105  were  spined, 
83  were  smooth. 

Group  I. 

The  general  appearance  is  that  of  long,  flat,  tongue-shaped 
fasciolopsinse  with  irregular  contours.  The  color  of  specimens 
after  preservation  in  alcohol  is  graytish-white  with  marginal 
pigmentation  representing  the  distribution  of  the  vitellaria 
(Fig.  1).  In  length  they  measure  from  21  to  48  mm.,  in 
breadth  from  7  to  15  mm.  and  in  thickness  from  1.5  to  3.3  mm. 
The  average  size  of  twenty  typical  mature  specimens  is  36.7 
by  11.2  by  2.1  mm.  The  surface  is  smooth  and  glistening 
The  dorsum  is  covered  by  a  much  thickened  cuticle.  There 
are  no  cuticular  spines. 

The  ventral  sucker  is  large  and  muscular,  irregularly  bell¬ 
shaped,  with  the  acetabular  disc  at  its  base  pointing  forward 
and  downward.  It  is  provided  with  radial  and  circular  muscle 
fibres.  The  size  and  shape  of  the  acetabulum  and  of  its  suc¬ 
torial  disc  vary  in  different  specimens,  depending  largely  on 
the  contraction  or  relaxation  of  its  musculature.  The  ventral 
sucker  measures  from  2.65  to  3.0  mm.  in  length,  and  from  1.95 
to  2.6  mm.  in  width,  with  an  average  of  2.86  by  2.24  mm.  The 
acetabular  disc  measures  from  1.15  to  1.6  mm.  in  its  trans¬ 
verse  diameter,  and  from  0.7  to  1.2  mm.  between  the  anterior 
and  posterior  margins. 

The  cephalic  cone  is  blunt  and  not  clearly  defined.  The 
oral  sucker  projects  ventrad  from  the  anterior  extremity  of 
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i he  cephalic  cone.  Including  its  musculature  it  measures  from 
0.5  by  0.3  mm.  to  0.6  by  0.35  mm.  The  transverse  diameter 
of  the  oral  aperture  is  from  0.2  to  0.4  with  an  average  of  0.31 
mm.  The  oral  canal  passes  upward  and  backward  through  the 
sucker  into  a  pre-pharyngeal  dilatation  limited  by  a  pre- 
pharyngeal  sphincter,  then  through  a  large  globular  pharynx, 
somewhat  flattened  in  its  antero-posterior  diameter,  through 
a  very  short  esophageal  constriction  and  into  the  transverse 
portion  of  the  intestine  lying  between  the  pharynx  and  the 
cirrus.  The  pharynx  measures  from  0.6  to  0.9  mm.  by  0.5 
to  0.65  mm.,  averaging  0.7  by  0.58  mm.  The  caeca  pass  toward 
the  lateral  margins,  curve  around  the  ventral  sucker  and  extend 
backward,  the  blind  ends  almost  meeting  at  the  posterior 
extremity.  At  the  level  of  the  shell-gland  and  between  the 
two  testes  the  caeca  curve  inward  toward  the  median  line. 
The  caeca  in  this  group  are  characterized  by  the  absence  of 
irregular  convolutions,  by  uniformity  in  size  and  by  a  relatively 
large  lumen.  The  caeca  measure  in  diameter  from  0.25  to 
0.45  with  an  average  of  0.36  mm.  (Figs.  3,  4,  5). 

The  male  reproductive  system  consists  of  large,  ramified 
testes  situated  in  the  median  field,  one  behind  the  other, 
occupying  the  posterior  two-thirds  of  the  fluke.  A  delicate 
vas  efferens  leading  forward  from  the  transverse  axis  of  each 
testis,  passes  above  and  to  the  side  of  the  shell-gland,  over 
the  uterine  coils  and,  joining  the  vas  efferens  from  the  opposite 
side,  enters  the  cirrus  pouch  at  its  posterior  extremity.  This 
pouch  extends  as  a  large,  convoluted  muscular  tube  from  a 
point  about  midway  between  the  acetabulum  and  the  shell- 
gland,  often  nearer  the  latter,  to  the  ventral  sucker  where  it 
becomes  cylindrical,  rapidly  narrows,  curves  over  the  body 
of  the  sucker  and  terminates  in  the  genital  cloaca  just  in  front 
of  the  anterior  margin  of  the  acetabulum.  The  convoluted 
portion  is  from  3.0  to  5.0  mm.  in  length,  and  from  0.55  to 
1.3  mm.  in  diameter.  The  structure  of  the  cirrus  corresponds 
to  that  of  Group  II  under  which  it  is  more  minutely  described. 
The  lower  portion  of  the  cirrus  is  evaginated  and  protruded 
in  29  out  of  55  specimens.  The  protrusion  of  the  cirrus  is 
accompanied  by  an  evagination  of  the  genital  cloaca.  This 
condition  closes  the  opening  from  the  metraterm  and  perhaps 
gives  predominance,  temporarily,  to  the  male  functions  in  the 
sexual  life  of  this  hermaphrodite  (Figs.  17,  IS,  20). 

The  vitellaria  extend  marginally  from  the  level  of  the  aceta¬ 
bulum  to  the  posterior  extremity  where  they  intermingle  with 
those  from  the  opposite  side.  The  vitelline  acini  are  exceed¬ 
ingly  numerous  and  vary  in  size  from  0.05  to  0.12  mm.  The 
ducts  from  these  glands  unite  to  form  the  right  and  left  vitel¬ 
line  ducts  which  meet  and  enter  the  shell-gland  located  in 
the  anterior  portion  of  the  middle  third  of  the  fluke.  The 
shell-gland  is  oval  and  measures  on  the  average  1.6  by  1.3  mm. 
Viewed  from  the  dorsal  surface  a  coarsely  branched  ovary 
lies  to  the  right  and  slightly  anterior  to  the  shell-gland  (Figs. 
4,  15).  The  uterus  is  much  coiled  and  varies  greatly  in  diam¬ 
eter.  Distended  portions  measure  from  0.4  to  0.8  mm.  The 
metraterm  extends  from  the  large  uterine  coils  to  the  cloaca, 
passing  over  the  acetabulum,  parallel  with,  and  to  the  left  of, 
the  ejaculatory  duct  and  opening  at  the  side  of  the  latter  in 
the  genital  pore. 


An  excretory  vesicle  can  be  demonstrated  in  mounted  speci¬ 
mens.  It  begins  in  two  main  branches,  one  on  each  side  of, 
and  anterior  to,  the  shell-gland  (Fig.  4).  These  pass  back¬ 
ward  and  join  behind  the  shell-gland  from  which  point  the 
vesicle  extends  posteriorly,  as  a  median  canal  with  numerous 
tributary  branches,  to  the  foramen  caudate.  This  is  a  small 
depression  on  the  dorsal  surface,  0.5  mm.  from  the  poster¬ 
ior  extremity,  surrounded  by  circular  striations  giving  it  a 
sphincter-like  appearance.  The  caudal  extremity  frequently 
shows  a  small  median  fissure  leading  toward  the  excretory 
pore  (Figs.  4,  16). 

The  ova  are  large,  oval,  thin-shelled,  pale  yellow  in  color 
and  contain  a  nucleus  and  yolk  cells.  The  operculum  is  fairly 
large  in  eggs  taken  from  the  lower  portion  of  the  metraterm 
(Figs.  25,  26,  27).  The  measurements  of  36  typical  eggs 


are : 

Length  . 0.120  to  0.138  mm.  Average  0.128  mm. 

Width  . 0.072  to  0.094  mm.  “  0.084  mm. 

Operculum  . 0.027  to  0.035  mm.  “  0.031  mm. 


Group  II. 

The  flukes  in  this  group  are  thick,  firm,  oval  in  shape, 
smaller  and  more  constant  in  size  and  form  than  those  of 
Group  I  (Fig.  2).  The  cephalic  cone  is  small  but  clearly 
defined  on  lateral  inspection.  The  specimens  tend  to  assume 
a  dorso-concave  position  with  the  cone  sharply  ventro-fiexed. 
Occasionally  this  position  is  reversed.  The  color  of  the  pre¬ 
served  specimens  is  lighter  than  in  Group  I.  The  vitellaria 
cannot  be  clearly  distinguished  through  the  overlying  tissues. 
The  measurements  of  25  typical  specimens  are : 


Length  . 17.0  to  30.0  mm.  Average  25.4  mm. 

Width  .  7.5  to  13.0  mm.  “  11.4  mm. 

Thickness  .  2.3  to  3.3  mm.  “  2.6  mm. 


The  surface  is  smooth  and  unwrinkled.  The  dorsal  integu¬ 
ment  is  thickened  as  in  Group  I  but  on  the  ventral  surface 
cuticular  spines  are  present.  In  some  specimens  the  entire 
ventral  surface  is  thickly  covered;  in  others  the  spines  are 
found  chiefly  on  the  anterior  third  and  are  most  numerous 
in  the  region  about  the  oral  and  ventral  suckers  and  along 
the  lateral  portion  of  the  ventral  surface  extending  inward 
about  half-way  to  the  median  line.  In  one  area  a  count  showed 
approximately  250  to  the  square  millimeter.  Except  for  small 
areas  on  each  side  of  the  cephalic  cone  and  for  a  short  distance 
over  the  lateral  margins,  the  spines  are  confined  to  the  ventral 
surface.  There  is  considerable  variation  in  the  size  and  shape 
of  these  cuticular  spines.  Marginal  spines  and  those  on 
the  cephalic  cone  appear  as  sharp  spicules  from  0.04  to  0.07 
mm.  in  length.  On  the  ventral  surface  they  are  wedge-shaped, 
from  0.03  to  0.05  mm.  in  length,  from  0.02  to  0.035  mm. 
in  width  and  from  0.01  to  0.015  mm.  in  thickness  at  the  base 
gradually  diminishing  toward  a  distal  edge.  From  above 
they  appear  as  scales  deeply  embedded  in  the  cuticle,  the  free 
edge  being  irregular  in  contour,  somewhat  rounded  and  a 
little  broader  than  the  base  (Figs.  9,  10,  11,  13,  14). 

The  ventral  sucker  presents  no  variation  from  the  type 
described  under  Group  I,  except  that  it  is  appreciably  larger. 
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Ji  measures  through  its  musculature  from  2.75  to  3.20  mm. 
in  length,  by  *2.10  to  2.70  mm.  in  width  and  averages  3.01 
by  2.34  mm.  The  oral  sucker  is  subterminal  as  in  Group  I. 

It  measures  on  the  average  0-.58  by  0.35  nun.,  while  the  oral 
aperture  is  0.32  by  0.13  mm.  A  pre-pharynx  is  present.  The 
pharynx  measures  0.82  by  0.65  mm. 

The  cteca  present  certain  characteristic  variations  from  those 
in  Group  I.  In  addition  to  the  two  typical  inward  curves 
there  are  frequent  irregular  convolutions  especially  prominent 
in  the  anterior  portion  of  the  worm.  There  are  also  numerous 
constrictions  and  dilatations.  rIhe  diameter  of  the  gut  is 
from  0.16  to  0.23  mm.  whereas  in  Group  I  it  measures  from 
0.25  to  0.45  mm.  The  cseca  are  relatively  longer  than  in  the 
first  group  and  may  be  roughly  estimated  at  twice  the  body 
length  (Figs.  6,  7,  8). 

The  size  of  the  cirrus  pouch  and  the  branching  of  the 
testes  vary  somewhat  in  the  individuals  of  each  group.  The 
ramifications  of  the  testes  are  perhaps  more  numerous  and 
denser  in  the  spined  than  in  the  unspined  worms.  The  cirrus 
pouch  is  convoluted  as  in  Group  I,  but  is  less  conspicuous  and 
measures  from  0.4  to  0.6  mm.  in  its  greatest  diameter  (Fig. 
19).  The  cirrus  is  protruded  in  only  a  few  specimens  of  this 
group.  As  the  vasa  efferentia  enter  the  adventitious  tissue 
surrounding  the  cirrus  pouch  they  unite  and  open,  within 
the  cirrus  pouch,  into  the  large  convoluted  portion  of  the  vas 
deferens.  This  extends  almost  to  the  ventral  sucker  and  con¬ 
stitutes  the  vesicula  seminalis  from  the  anterior  portion  of 
which  is  giving  off  a  large  diverticulum.  This  appendage  is 
projected  backward  in  irregular  convolutions  beside  the  sem¬ 
inal  vesicle  and  within  the  cirrus  sac  almost  to  its  posterior 
limit  (Figs.  21,  30).  The  seminal  vesicle  and  its  appendage 
are  lined  with  cylindrical  epithelium.  The  lumen  of  the  diver¬ 
ticulum,  or  seminal  pouch,  is  larger  than  that  of  the  seminal 
vesicle  and  contains  great  numbers  of  spermatozoa.  It  appar¬ 
ently  functionates  as  a  seminal  reservoir  (Fig.  22).  Above 
the  dome  of  the  ventral  sucker  the  vas  diminishes  to  a  diam¬ 
eter  of  0.2  mm.,  its  muscular  structures  become  more  promi¬ 
nent  and  the  epithelium  becomes  definitely  of  the  columnar 
type  (Fig  23).  This  portion  of  the  vas  serves  as  an  ejacula¬ 
tory  duct  and  extends  to  a  point  about  2  mm.  from  the  genital 
pore,  where  the  duct  becomes  much  constricted  and  is  sur¬ 
rounded  by  a  strong  muscular  sphincter  0.3  mm.  in  length. 
Below  this  sphincter  is  the  cirrus  proper,  a  muscular  structure 
from  0.6  to  0.9  mm.  in  length,  the  distal  extremity  of  which 
projects  into  the  terminal  portion  of  the  canal.  The  latter 
is  approximately  the  same  length  as  the  cirrus.  Its  lumen 
varies  in  size  and  is  beset  with  numerous  minute  triangular 
spines.  When  the  cirrus  protrudes  through  the  genital  pore, 
this  pre-cirral  canal  becomes  completely  evagipated  and  the 
spines  which  line  its  lumen  appear  on  the  surface  of  the  pro¬ 
jecting  cirrus  (Fig.  31). 

The  vitelline  glands  are  as  in  Group  I,  but  not  usually  so 
closely  confined  to  the  lateral  margins.  The  acini  vary  in  size 
but  on  the  whole  are  slightly  larger  than  in  the  unspined  worms 
and  measure  from  0.07  to  0.16  mm.  The  shell-gland  is  notice¬ 
ably  longer  in  its  longitudinal  axis.  It  is  oval  and  measures 


from  1.6  to  2.2  mm.  by  1.0  to  1.3  mm.,  with  an  average  of  1.9 
by  1.1  mm.  The  uterus  is  more  tightly  coiled  than  in  the 
first  group.  Its  lumen  is  smaller  and  in  none  of  the  spined 
group  does  it  exceed  0.4o  mm.  m  diameter.  4  he  location  and 
appearance  of  the  ovary,  the  course  of  the  metraterm  and  its 
opening  in  the  genital  pore,  the  excretory  vesicle  and  the 
caudal  foramen,  are  as  described  under  Group  I. 

The  ova,  similar  in  general  appearance,  differ  in  size  and 
shape  and  in  the  relative  size  of  the  operculum  from  those  of 
the  unspined  worms.  The  measurement  of  64  typical  eggs 
gives  the  following: 


Length  . 0.130  to  0.160  mm.  Average  0.138  mm. 

Width . 0.070  to  0.095  mm.  “  0.082  mm. 

Operculum  . 0.016  to  0.032  mm.  0.023  mm. 


Eggs  of  very  unusual  size  and  those  showing  distortion  or 
shrinkage  are  not  included.  In  general,  ova  from  the  spined 
group  are  longer,  relatively  narrower  and  possess  a  more  deli¬ 
cate  operculum  than  those  of  the  flukes  under  Group  I  (Figs. 
28,  29,  30). 

With  minor  exceptions  the  specimens  of  Group  I  correspond 
to  the  accepted  descriptions  of  F.  buski.  Mature  worms,  how¬ 
ever,  differ  from  the  description  given  by  Odhner  in  that  the 
cirrus  pouch  is  definitely  convoluted,  the  shell-gland  is  oval 
and  located  in  the  anterior  portion  of  the  middle  third  of  the 
fluke.  F.  fiilleborni,  as  described,  bears  a  very  close  re¬ 
semblance  to  the  flukes  of  Group  I.  The  location,  size  and 
shape  of  the  shell-gland,  the  large  convoluted  cirrus  sac,  the 
absence  of  cuticular  spines  and  other  general  characteristics 
would  seem  to  identify  the  largest  of  our  parasites  with  this 
species.  In  Group  I,  however,  there  are  mature,  uncontracted 
worms  much  smaller  than  those  described  by  Ilodenwaldt. 
The  gradation  in  size  from  smallest  to  largest  is  complete  and 
structural  characteristics  remain  constant.  Beported  measure¬ 
ments  of  the  ventral  and  oral  suckers  have  led  to  confusion. 
Some  observers  give  the  dimensions  of  the  acetabular  disc, 
some  of  the  acetabular  ring,  whereas  others  include  the  entire 
musculature , of  the  organ.  This  fact  may  account  for  the  dis¬ 
crepancy  in  measurements  between  this  and  other  reports. 

The  presence  of  cuticular  spines  was  not  mentioned  in  the 
earliest  descriptions  of  fasciolopsinte  from  China.  The  press¬ 
ure  used  in  mounting  specimens  is  often  sufficient  to  squeeze 
the  soft,  thick  dorsal  cuticle  over  the  edge  of  the  parasite  and 
thus  obscure  marginal  spines.  Ventral  spines  are  not  easy 
to  demonstrate  with  the  methods  ordinarily  employed.*  Speci¬ 
mens  from  Cochin-China,  presented  to  the  Hygienic  Labora¬ 
tory  of  the  United  States  Public  Health  Service,  by  Barrois 
and  Noc  and  designated  by  them  as  F.  buski,  were  found  on 
examination  to  possess  cuticular  spines.  Leiper  (1911)  re¬ 
ports  the  presence  of  spines  in  both  F.  rathouisi  and  F.  god- 
dardi.  Heanley  (1908)  states  that  all  F.  buski  in  South 

*  To  determine  the  presence  of  spines,  immerse  the  fluke,  ventral 
surface  upward,  in  water  and  with  a  strong  light  directed  from 
above  (a  small  arc  is  desirable)  examine  under  the  microscope 
using  a  No.  3  objective  and  a  high  ocular.  Transmitted  light  will 
reveal  marginal  spines.  Portions  of  the  cuticle  may  be  removed 
and  mounted  for  examination  \mder  higher  magnification. 
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China  are  spined.  Commenting  upon  this  observation  Leiper 
suggests  that  spines  may  be  characteristic  of  all  fasciolopsinse 
and  that  the  decidual  character  of  the  integument  explains 
the  absence  of  spines  in  specimens  described  as  F.  buski.  It 
is  possible  that  vigorous  manipulation  or  the  action  of  chem¬ 
icals  used  in  the  preservation  of  specimens  or  the  preparation 
of  mounts  may  result  in  disintegration  of  the  cuticular  layer, 
and  yet  in  our  experience  the  material  studied  has  been  sub¬ 
jected  to  all  customary  laboratory  methods  including  embed¬ 
ding  and  sectioning  without  evidence  of  extensive  desquama¬ 
tion  and  without  destroying  the  spinous  character  of  the  integ¬ 
ument. 

It  may  be  contended  that  the  possession  of  spines  represents 
only  a  stage  in  the  life  history  of  these  parasites.  This  is  im¬ 
probable,  as  both  young  and  fullgrown  specimens  are  found 
in  each  group  and  there  are,  moreover,  other  less  conspicuous 
features  already  enumerated,  characteristic  of  each  group, 
which  remain  constant  notwithstanding  wide  variations  in 
size  and  development.  Since  both  auto-copulation  and  cross¬ 
copulation  occur  among  trematodes  it  is  not  inconceivable 
that  in  such  closely  allied  species  hybrid  forms  might  appear. 
Such  an  assumption  would  not  militate  against  the  consid¬ 
eration  of  these  two  groups  as  distinct  species,  conveniently 
differentiated  by  the  presence  or  absence  of  cuticular  spines. 

Except  for  the  presence  of  spines,  the  smaller  parasites 
in  Group  II  correspond  closely  to  Ward’s  description  of 
F.  rathouisi  but  not  to  Poirier’s  original  account  upon  which 
the  species  was  founded.  It  is  recognized  that  Poirier’s  report 
was  incomplete  and  based  upon  a  single  poorly  mounted  speci¬ 
men  which  so  careful  an  investigator  as  Odhner  has  identi¬ 
fied  as  a  contracted  form  of  F.  buski.  F.  rathouisi  as  described 
by  Ward  is,  according  to  his  own  account,  very  similar  to  his 
F.  goddardi.  Jeffries  and  others  do  not  consider  the  distinct  - 
tion  substantiated.  Through  the  kindness  of  Dr.  Ward  it  has 
been  possible  to  examine  a  cleared  and  mounted  co-type  speci¬ 
men  of  F.  goddardi.  This  specimen  was  secured  from  the 
same  locality  as  the  flukes  we  have  described.  It  measures 
24  by  11.5  mm.  The  ventral  sucker  is  3.2  mm.  in  length,  by 
2.5  in  width.  The  acetabular  disc  measures  1.6  by  1.0  mm. 
The  oral  sucker  is  0.6  by  0.47  nnn.,  with  an  aperture  0.3  by 
0.18  mm.  The  cirrus  is  not  conspicuous.  The  caeca  are  irreg¬ 
ularly  curved,  show  constrictions  and  dilatations  and  measure 
from  0.16  to  0.20  mm.  in  diameter.  The  surface  shows  evi¬ 
dences  of  disintegration  and  no  cuticular  spines  could  be 
demonstrated.  In  structure  F.  goddardi  resembles  the  para¬ 
sites  of  Group  II.  The  spined  flukes  which  we  have  described 
occasionally  present  slight  variations  in  the  branching  of  the 
testes,  in  the  size  of  the  vitelline  acini  and  in  the  distention  of 
the  uterine  coils.  These  variations  are  inconstant  and  may 
be  due  to  different  phases  of  functional  activity.  In  general 
the  specimens  exhibit  such  morphological  unformity  that  a 
further  subdivision  does  not,  at  this  time,  seem  justifiable. 

•  That  there  are,  however,  spined  and  non-spined  fasciolop¬ 
sinse  in  China  is  indicated  by  Jeffries  who  in  1911  stated  that 
“  the  South  China  variety  has  cuticular  spines  on  the  ante¬ 
rior  part  of  the  body  and  is  a  more  fleshy  fluke  than  the  speci¬ 
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mens  from  Mid-China,  in  which,  too,  the  spines  are  absent.” 
The  existence  of  a  spined  and  a  non-spined  species  is  also  sug¬ 
gested  by  the  conflicting  reports  as  to  the  presence  of  spines 
on  F.  buski ,  depending  largely  upon  the  locality  from  which 
the  specimens  have  been  secured,  and  by  the  finding  of  spines 
on  alleged  species  closely  allied  to  F.  buski.  That  Group  II 
is  not  F.  buski  is  evident  from  the  statement  in  the  original 
description,  and  in  subsequent  reports  by  Looss,  Stiles,  and 
Odhner,  that  the  cuticle  of  F.  buski  is  smooth,  and  by  other 
less  conspicuous  variations  in  form  and  structure.  F.  fiiUe- 
borni  is  described  as  a  non-spined  fluke  differing  in  this  and 
other  respects  from  the  spined  group.  That  it  is  not  F.  ratli- 
ouisi  is  evident  from  the  specific  statement  by  Poirier  that 
the  fluke  described  by  him  does  not  possess  cuticular  spines 
and  by  the  absence  of  any  reference  to  such  structures  in  the 
later  description  by  Ward.  Odhner  has  moreover  re-examined 
the  type  specimen  and  believes  it  identical  with  F.  buski.  That 
the  spined  species  may  be  F.  goddardi  is  suggested  by  the 
close  morphological  resemblance  and  by  Leiper’s  statement 
that  F.  goddardi  is  spined.  Against  this  view  is  the  original 
report  by  Ward  in  which  cuticular  spines  are  not  mentioned 
and  our  failure  to  demonstrate  these  structures  upon  re-exami¬ 
nation  of  a  co-type  specimen.  Under  these  conditions  it  is 
difficult  to  identify  Group  II  with  any  described  species  and 
inasmuch  as  the  spinous  character  is  so  distinctive  a  feature 
of  this  group,  it  is  presented  as  a  separate  species  appropri¬ 
ately  designated  Fasciolopsis  spinifera,  in  which  may  be  in¬ 
cluded  the  flukes  described  as  F.  buski,  or  one  of  the  allied 
species,  which  differ  from  the  standard  type  in  the  posses¬ 
sion  of  cuticular  spines.  Should  further  examination  of  the 
original  type  specimens  satisfactorily  establish  their  ident¬ 
ity  with  Group  II,  the  older  designation  may  be  employed  and 
the  proposed  term  be  regarded  only  as  a  descriptive  synonym. 

In  reporting  this  investigation  the  purpose  is  not  to  com¬ 
plicate  further  the  classification  by  adding  another  species, 
but  rather  to  present  these  two  groups  of  parasites  from  the 
Orient  in  the  hope  that  this  and  future  studies  may  lead  to  a 
more  satisfactory  classification  and  to  a  better  knowledge  of 
the  fasciolopsinae.  It  is  a  pleasure  to  express  my  apprecia¬ 
tion  of  the  many  courtesies  received  from  the  staff  of  the 
Johns  Hopkins  Hospital  and  to  acknowledge  my  indebtedness 
to  Dr.  Charles  W.  Stiles  of  the  United  States  Public  Health 
Service,  for  his  painstaking  examination  of  the  material  upon 
which  this  report  is  based  and  for  his  valuable  assistance  in 
questions  of  classification  and  nomenclature. 

CONCLUSIONS. 

The  species  Fasciolopsis  buski  is  subject  to  variations  in 
size  and  form  and  in  the  relative  prominence  of  internal 
structures  depending  on  its  maturity,  its  enviroment  and  per¬ 
haps  upon  the  phase  of  sexual  activity. 

Closely  related  to  Fasciolopsis  buski  is  a  distinct  species 
represented  here  by  Group  II,  the  chief  characteristic  of  which 
is  the  possession  of  cuticular  spines.  For  this  species  the 
name  Fasciolopsis  spinifera  is  proposed. 
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TABULATED  SYNOPSIS 

Fasciolopsis  buski.  Fasciolopsis  fiilleborni.  Fasciolopsia  rathouisi. 


Name. 

Described  by. 

Size. 

Shape. 

Cuticular  spines. 

Ventral  sucker. 

Oral  sucker. 

Pharynx. 

D.  buski. 

D.  eras  sum. 

F.  buski. 

Lankester,  1857. 
Cobbold,  1859. 
Looss,  1899. 

Stiles,  1901. 
Odhner,  1902. 

Length,  24-45  mm. 
Width,  6-12  mm. 
Thickness,  1.5-4  mm. 

Also, 

Length,  24-70  mm. 
Width,  5.5-14  mm. 

Elongated,  nearly 
oval. 

Indefinite  cephalic 
cone. 

Absent. 

Diameter 

1.6  to  2  mm. 

Subterminal. 

Diam.  0.5  mm. 

Globular. 

Diam.  0.7  mm. 

F.  fiilleborni. 

Rodenwaldt,  1909. 

Length,  30-50  mm. 
Width,  14-16  mm. 

Usually, 

50  by  14  mm. 

Tongue-shaped. 
Cephalic  cone  not 
clearly  defined. 

Absent. 

2.6  by  2.9  mm. 

Circular.  Subter¬ 
minal. 

Diam.  0.75  mm. 

Diam.  0.7  mm. 

F.  of  Group  I. 
(F.  buski.) 

Length,  21-48  mm. 
Width,  7-15  mm. 
Thickness,  1 .5-3.3  mm. 

Average  of  mature 
worms : 

Length,  36.7  mm. 
Width,  11.2  mm. 
Thickness,  2.1  mm. 

Elongated,  irregu- 
1  a  r  1  y  oval, 
tongue-shaped. 

Short,  blunt  ceph¬ 
alic  cone  not  well 
defined. 

Absent. 

Length, 

2.65-3.0  mm. 
Width, 

1.95-2.6  mm. 
Average, 

2.86  x  2.24  mm. 

Acetabular  Disc. 
1.15  to  1.6  by 

0.7  to  1.2  mm. 
Average, 

1.4  x  0.95  mm. 

Subterminal, 

0.5  x  0.3  to 

0.6  x  0.35  mm. 

Oral  aperture, 
Diam.0.2-0.4  mm. 
Aver.  0.31  mm. 

Globular,  some- 
what  flattened. 
0.6  to  0.9  by 

0.5  to  0.65  mm. 

Average, 

0.7  x  0.57  nun. 

D.  rathouisi. 

F.  rathouisi. 

Poirier,  1887. 
Ward,  1903. 

Length,  15-19  mm. 
Width,  8.5-10.5  mm. 
Thickness,  3  mm. 
(Ward.) 

25  x  16  mm. 
(Piorier) 

Bluntly  oval  or 
elliptical  with 
short  cephalic 
cone. 

Absent. 

(Poirier,  Ward.) 

Present. 

(Leiper.) 

1.32  to  1.38  by 
0.68  to  0.7  mm. 

Subterminal, 

0.25  to  0.29  by 

0.2  mm. 

F.  goddardi. 

Ward,  1909. 

Length,  21-22  mm. 
Width,  9  mm. 

Oval.  Longer  anc 
more  s  1  e  n  d  e  i 
than  F.  rathouisi 

Absent. 

(Ward.) 

Present. 

(Leiper.) 

Smaller  than  in  F 
buski  or  F.  rath 
ouisi. 

F.  of  Group  11. 
( F .  spinifera.) 

Length,  17-30  mm. 
Width.  7.5-13  mm. 
Thickness, 2.3-3.5mm 

Average  of  mature 
worms : 

Length,  25.4  mm. 
Width,  11.4  mm. 
Thickness,  2.6  mm. 

Oval.  Stocky 
More  fleshy  than 
F.  buski. 

Ce  ph a  1  ic  com 
small  but  wel 
defined  on  latera 
inspection. 

Present  on  ventra 
surface  and  mar 
gins.  M  o  s  i 
numerous  o i 
anterior  third. 

Length, 

2.75-3.2  mm. 
Width, 

2. 1-2. 7  mm. 
Average, 

3.01  x  2.34  mm. 

Acetabular  Disc. 
1.45  to  1.70  by 
0.70  to  1.05  mm. 
Average. 

1.60  x  0.88  mm. 

Subterminal. 
Average  size, 

0.58  x  0.35  mm. 

Oral  aperture, 
Diam.  0.32  mm. 

Globular,  flat¬ 
tened. 

0.82  x  0.65  mm. 

Lumen,  0.22  mm 
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Fasciolopsis  goddardi.  Group  I,  F.  buslci.  Group  IT,  F.  spinifera. 


Circa. 

Cirrus  pouch. 

Vitellaria. 

Shell-gland. 

Testes. 

Uterus. 

Excretory 

vesicle. 

Ova. 

Lateral,  u  n  - 
branched,  with 
two  characteris¬ 
tic  curves  to¬ 
ward  the  median 
line. 

Conspicuous,  straight, 
cylindrical  sac,  .25  to 
.33  mm.  in  diameter. 
Extends  half  way  to 
shell-gland. 

Contains  seminal  ves¬ 
icle  and  peculiar 
decal  appendage. 

Marginal.  Acini 
small  and  nu¬ 
merous. 

Round.  Diameter, 
1.0  to  1.5  mm. 

Located  about 
middle  of  body. 

Dendritic. 
Posterior  to 
shell-gl  and, 
one  behind 
the  other  in 
median  line. 

Large  open 
coils.  Ante¬ 
rior  to  shell- 
gland. 

Tubular.  Ex¬ 
cretory  pore 
at  posterior 
extremity. 

Thin-shelled. 

Operculated. 

120  to  .130  by 
.077  to  .080  mm. 

As  in  A’.  busski. 

Prominent,  convoluted 
sac,  diameter,  1  mm. 
Extends  two-thirds  of 
distance  to  shell-gland. 

Contains  convoluted, 
saccular  seminal  vesi¬ 
cle. 

No  caecal  appendage 
observed. 

Similar  to  F. 
buslci  in  distri¬ 
bution. 

Acini  strikingly - 
small. 

Marginal.  Acini 
small  and  nu¬ 
merous;  vary  in 
diameter  from 
0.05  to  0.12  mm. 

Almond-shaped. 

2.3  x  1.2  mm. 

R  e  g  u lari y 
branched. 
Separated  by 
incurving  cae¬ 
ca. 

Anterior 
smaller  than 
posterior. 

As  in  F.  buski. 
Large  distend¬ 
ed  coils. 

Median  stem 
with  trans¬ 
verse  branch¬ 
es. 

Caudal  fora¬ 
men. 

Thin-shelled. 

Operculated. 

Length,  .100 

Width,  .073 

Lateral,  u  n  - 
branched,  with 
two  regular 
curves  as  in  F. 
buslci. 

Diameter  uni¬ 
form,  measures 
from  0.25  to  0.45 

mm. 

Average  diame¬ 
ter,  0.36  mm. 

Conspicuous,  convoluted 
sac.  Extends  half  to 
two-thirds  distance  to 
shell-gland. 

Contains  seminal  vesi¬ 
cle  and  large  divertic¬ 
ulum.  Cirrus  fre¬ 
quently  protrudes. 

Convoluted  portion  is 
from  0.55  to  1.30  mm. 
in  diameter. 

Oval.  Located  in 
anterior  part  of 
middle  third. 

Measures, 

1.35  to  1.80  by 
1.00  to  1.45  mm. 

Average, 

1.6  x  1.3  mm. 

Extensive 

ramifica¬ 

tions. 

Consp i cuous 
transverse 
axes. 

Irregular  sac- 
culations  in 
old  worms. 

Large  coils, 
densely  pack 
ed  with  ova. 

Maximum  di¬ 
ameter  0.4  to 
0.8  mm. 

Median  canal 
dividing  near 
shell -gland. 

Numerous 

tributary 

branches. 

Caudal  fora- 
menon  dorsal 
surface  near 
posterior  ex¬ 
tremity. 

Thin-shelled. 

Operculated. 

Length,  .120-. 138  mm. 
Width,  .072-.094mm. 
Operc.,  .027-.035mm. 

Average, 

Length,  .128  mm. 
Width,  .084  mm. 
Operculum,  .031  mm. 

More  irregular 
than  in  F.  buslci 
and  with  more 
pronounced 
curves. 

Convoluted.  Not  so  con¬ 
spicuous  as  in  F.  buslci. 

Distribution 
sliglitlyditferent 
from  F.  buslci. 

Acini  more  nu¬ 
merous. 

More  compact¬ 
ly  branched, 
broader  and 
denser  than 
in  F.  buslci. 

Broad,  heavy, 
closely 

grouped  coils. 

Oval,  thin-shelled, 
with  delicate  oper¬ 
culum. 

Length,  .150  mm. 
Width,  .080  mm. 

Acini  larger  and 
more  conspicu¬ 
ous  than  in  F. 
buslci. 

Very  closely 
coiled. 

More  tightly 
coiled  than 
in  Group  I. 

Lumen  small¬ 
er. 

Diameter  does 
not  exceed 
0.45  mm. 

Curves  p  r  o  - 
nounced  and  fre¬ 
quent. 

Irregularly 

looped. 

Numerous  con¬ 
strictions  and 
dilatations. 

Diameter  small, 
0.16  to  0.23  mm. 

Average,  0.20  mm. 

Convoluted  sac  as  in 
Group  I,  but  smaller 
and  not  so  prominent. 

Diverticulum  present. 

Cirrus  seldom  protrudes. 

Convoluted  portion  is 
from  0.4  to  0.6  mm.  in 
diameter. 

Acini  slightly 
larger  than  in 
Group  I,  meas¬ 
uring  in  diame¬ 
ter  from  0.07  to 
0.16  mm. 

Oval.  Longer  and 
narrower  than 
in  Group  I. 

Measures, 

1.6  to  2.2  by 

1 .0  to  1.3  mm. 

Average, 

1.9  x  1.1  mm. 

Ramifications 
more  numer¬ 
ous  and 
denser  than 
in  Group  I. 

Median  canal 
with  t  r  i  b  u  - 
tarybranches. 
Caudal  fora¬ 
men  on  dorsal 
surface  near 
posterior  ex¬ 
tremity. 

Thin-shelled  with 
small ,  delicate  oper- 
ci!,i  n. 

Length,  .130-.  160mm. 
Width,  .070-.095  mm. 
Operc.,  .016-. 032  mm. 

Average, 

Length,  .138  mm. 
Width,  .0S2  nun. 
Operculum,  .023inm. 

328 


JOHNS  HOPKINS  HOSPITAL  BULLETIN. 


[No.  320 


It  may  be  desirable  to  simplify  the  present  classification 
and  group  the  species  of  Fasciolopsis  heretofore  described  into 
these  two  species  distinguished  by  the  presence  or  absence  of 
cuticular  spines. 
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DESCRIPTION  OF  FIGURES. 

Fig.  1. — F.  buski.  Unspined  fasciolopsinae  from  Group  I.  Actual 
size.  Ventral  surface. 

Fig.  2.—F.  spinifera.  Spined  fasciolopsinae  from  Group  II. 
Actual  size.  Ventral  surface. 

Figs.  3,  4  and  5. — F.  buski.  Unspined  fasciolopsime  from  Group 

I,  stained,  cleared  and  photographed  with  transmitted  light. 
Twice  actual  size.  No.  3  is  the  dorsal  view  of  a  small  specimen. 
The  shell-gland  is  centrally  located  and  almost  spherical.  Nos.  4 
and  5  represent  mature  flukes  of  this  group,  showing  the  oval  shell- 
gland,  the  caeca  with  typical  curves,  the  convoluted  cirrus  pouch 
and  the  protruding  cirrus.  No.  4  is  a  dorsal  view  and  shows  the 
caudal  foramen  and  the  excretory  canal  bifurcating  near  the  shell- 
gland.  Portions  of  the  excretory  sinus  have  retained  the  haema- 
toxylin  stain.  In  No.  5  the  ventral  surface  is.  uppermost.  In  all 
three  specimens  the  vitellaria  intermingle  near  the  posterior 
extremity. 

Figs.  6,  7  and  8. — F.  spinifera.  Spined  fasciolopsinae  from  Group 

II.  Twice  actual  size.  Figs.  6  and  7  are  stained  and  mounted 
with  the  ventral  surface  uppermost.  They  show  irregularly  con¬ 
voluted  cieca  of  relatively  small  diameter.  The  shell-gland  is  oval. 
Ramifications  of  the  testes  are  denser  and  coarser  than  in  Figs.  3, 
4  and  5.  Fig.  8  is  from  an  unstained  specimen  and  shows  the 
excretory  system  consisting  of  a  median  canal  with  numerous 
tributary  branches. 

pIG  9 — p.  spinifera.  Marginal  spines  from  a  mounted  specimen 
of  Group  II.  (From  specimen  shown  in  Fig.  7.)  X  125. 

Fig.  io.— F.  spinifera.  Cuticular  spines  on  ventral  surface  at 
level  of  acetabulum.  From  sagital  section  of  specimen  from 
Group  II.  Haem.  &  Eosin.  X  250. 

Fig.  11. — F.  spinifera.  Cuticular  spines  on  ventral  surface  be¬ 
tween  acetabulum  and  shell-gland.  Transverse  section  of  specimen 
from  Group  II.  Haem.  &  Eosin.  X  250. 

Fig.  12. — F.  spinifera.  Dorsal  cuticle.  Transverse  section  of 
specimen  from  Group  II.  Haem.  &  Eosin.  X  250. 

Fig.  13. — F.  spinifera.  Cuticular  spines  on  ventral  surface  of 
fluke  from  Group  II.  Masses  of  vitelline  acini  are  seen  through 
the  cuticle.  Unstained.  X  30. 

Flo.  14. — F.  spinifera.  Ventral  surface  of  fluke  from  Group  II 
showing  scale-like  character  of  cuticular  spine.  Unstained.  X  125. 

Fig.  15. — F.  buski.  Oval  shell-gland  and  branched  ovary  from  an 
unspined  fluke  of  Group  I.  (Fig.  5.)  Uterine  coils  are  seen  above 
and  ramifications  of  the  testes  below.  X  15. 

Fig.  16. — F.  buski.  Foramen  caudale,  showing  annular  striations 
and  caudal  fissure.  X  75. 

Fig.  17. — F.  buski.  Convoluted  cirrus  pouch  from  an  unspined 
fluke  (Fig.  4.)  Dorsal  view.  Cirrus  is  deeply  stained.  Faintly 
stained  structure  parallel  with,  and  to  the  left  of,  the  cirrus  is  the 
metraterm.  Caecum  at  extreme  left.  Posterior  portion  of  the 
pouch  is  obscured  by  distended  uterine  coils.  X  14. 
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Fig.  18. — F.  buski.  Anterior  extremity  of  an  unspined  fluke 
(Fig.  5).  Ventral  view.  Structures  from  above  downward  are: 
oral  sucker,  globular  pharynx,  cirrus  protruding  through  genital 
pore  and  the  acetabulum  through  which  can  be  seen  the  metraterm 
and  the  ejaculatory  duct.  The  cseca  appear  curving  around  the 
acetabulum  and  meeting  just  behind  the  pharynx.  X  20. 

Fig.  19. — F.  spinifera.  Free-hand  sagital  section  through  anterior 
portion  of  a  fluke  from  Group  II,  showing  the  convolutions  of  the 
cirrus  pouch.  X  14. 

Fig.  20. — F.  buski.  Free-hand  sagital  section  through  the 
cephalic  cone  of  an  unspined  fluke.  Structures  from  right  to  left 
are:  oral  sucker,  prepharynx,  pharynx,  transverse  section  of  cae¬ 
cum,  ejaculatory  duct  and  the  anterior  lip  of  the  ventral  sucker. 
The  cirrus  projects  through  a  partially  everted  genital  pore.  X  30. 

Fig.  21. — F.  spinifera.  Horizontal  section  through  the  posterior 
portion  of  the  cirrus  pouch  showing  the  convoluted  seminal  vesicle 
and  its  diverticulum  in  cross-section.  Near  the  lower  edge  of  the 
section  the  vasa  efferentia  may  be  seen  entering  the  cirrus  pouch. 
Haem.  &  Eosin.  X  30. 

Fig.  22. — F.  spinifera.  Cross-section  of  the  seminal  diverticulum 
from  the  same  section  as  Fig.  21,  but  under  higher  magnification. 
Within  its  lumen  are  large  numbers  of  spermatozoa.  Haem.  & 
Eosin.  X  160. 

Fig.  23. — F.  spinifera.  Cross-section  of  the  ejaculatory  duct  at 
the  level  of  the  acetabular  disc.  Haem.  &  Eosin.  X  160. 

Fig.  24. — F.  spinifera.  Cross-section  of  the  metraterm  from  same 
section  as  Fig.  23.  Haem.  &  Eosin.  X  160. 
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Figs.  25,  26  and  27. — F.  buski.  Typical  ova  from  flukes  of 
Group  I. 

Fig.  25/ — Length,  0.118  mm.  Width,  0.082  mm.  Operculum, 
0.030  mm. 

Fig.  26. — Length,  0.118  mm.  Width,  0.078  mm.  Operculum, 
0.030  mm. 

Fig.  27. — Length,  0.124  mm.  Width,  0.086  mm.  Operculum, 
0.028  mm. 

Figs.  28,  29  and  30. — F.  spinifera.  Typical  ova  from  flukes  of 
Group  II. 

Fig.  28. — Length,  0.132  mm.  Width,  0.076  mm.  Operculum, 
0.020  mm. 

Fig.  29. — Length,  0.140  mm.  Width,  0.078  mm.  Operculum, 
0.018  mm. 

Fig.  30. — Length,  0.144  mm.  Width,  0.070  mm.  Operculum, 
0.018  mm. 

Fig.  31. — Composite  outline  of  structures  within  the  cirrus  pouch. 
From  camera  lucida  drawings. 

V.  E.  Vasa  efferentia. 

V.  S.  Seminal  vesicle,  2.5  to  4.0  mm. 

D.  S.  Seminal  diverticulum,  2.0  to  3.0  mm. 

D.  E.  Ejaculatory  duct,  1.2  to  1.5  mm. 

S.  E.  Ejaculatory  sphincter,  0.3  mm. 

C.  Cirrus  proper,  0.6  to  0.9  mm. 

P.  C.  Pre-cirral  canal,  0.6  to  1.0  mm. 

G.  C.  Genital  cloaca. 

Mt.  Metraterm. 


PROCEEDINGS 

THE  JOHNS  HOPKINS  HOSPITAL  MEDICAL  SOCIETY. 

MARCH  5,  1917. 

1.  Exhibition  of  Case  of  Cerebro-Spinal  Meningitis.  Dr.  V.  P.  W. 

S  YDEN  STRICIvER. 

C.  T.,  white,  aged  21  years,  laborer,  entered  the  hospital  on  Jan¬ 
uary  25,  1917,  complaining  of  sore  throat,  headache  and  general 
malaise.  The  family  history  was  negative  with  reference  to  the 
present  illness.  The  patient  has  been  blind  in  his  left  eye  since 
birth. 

His  present  illness  began  24  hours  before  admission  with  a  slight 
sore  throat  and  headache.  The  headache  increased  rapidly  in 
severity  and  was  accompanied  by  a  marked  prostration.  Eight 
hours  before  admission  the  patient  began  to  have  violent  nausea 
with  vomiting,  accompanied  by  some  pain  at  the  back  of  his  neck 
and  in  all  the  back  muscles. 

On  admission  the  temperature  was  102.4°,  the  pulse  188,  res¬ 
pirations  30.  The  patient  was  semi-delirious,  lying  in  bed  with 
his  head  retracted,  the  thighs  and  legs  flexed.  He  was  restless, 
moaned  constantly  and  complained  of  pain  in  the  back  of  the 
neck.  Scattered  over  the  shoulders,  thorax,  abdomen  and  legs 
were  numerous  bright  red  petechial  spots,  varying  in  size  from  a 
pin-head  to  a  dime.  There  was  marked  tenderness  over  the  occip¬ 
ital  region  and  neck.  The  neck  was  completely  rigid.  The  right 
pupil  was  dilated.  There  was  marked  photophobia,  and  a  moder¬ 
ate  amount  of  conjunctival  injection.  The  E.  0.  movements  were 
normal.  The  conjunctiva  of  the  left  eye  was  markedly  injected. 
There  was  a  subconjunctival  haBmorrhage.  The  left  cornea  was 
entirely  opaque.  The  lips  were  covered  with  sordes.  The  mouth 
was  foul,  the  tongue  heavily  coated.  The  tonsils  and  pharynx 
were  injected.  The  lungs  and  heart  were  negative.  The  abdomen 
was  negative  except  for  a  large,  soft  spleen.  The  hands  and  arms 
showed  a  coarse  tremor.  All  the  deep  reflexes  were  slightly 
increased.  The  Kernig  and  Brudzinski’s  signs  were  positive. 
W.  B.  C.  21,000. 
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A  lumbar  puncture,  on  admission,  gave  a  turbid,  almost  purulent 
fluid.  Twenty  cubic  centimeters  of  antimeningococcus  serum 
were  injected.  Smears  from  this  spinal  fluid  showed  many  gram¬ 
negative,  biscuit-shaped  diplococci,  both  intracellular  and  extra¬ 
cellular.  Cultures  gave  many  colonies  of  the  meningococcus. 

Lumbar  puncture  was  repeated  at  10.30  a.  m.  on  the  next  day 
(January  26).  Twenty  cubic  centimeters  of  serum  were  injected. 
During  the  day  the  symptoms  increased  in  severity.  The  pulse 
fill  to  60  per  minute,  the  respirations  to  14  per  minute.  There 
was  definite  choking  of  the  right  optic  disc. 

Lumbar  puncture  was  repeated  at  5  p.  m.  Only  10  c.  c.  of  fluid 
could  be  obtained.  It  seemed  clear  that  there  was  an  obstruction 
to  the  descent  of  the  cerebro-spinal  fluid  probably  from  massive 
exudate  at  the  base  of  the  brain. 

At  midnight  Dr.  Dandy  trephined  the  cranium  in  the  right 
fronto-parietal  region  and  punctured  the  right  lateral  ventricle. 
There  was  an  immediate  escape  of  a  large  amount  of  turbid  fluid 
under  high  pressure.  The  operation  was  done  under  primary 
ether  anasstliesia.  Immediately  after  the  ventricular  puncture 
the  pulse  and  respirations  increased  in  rapidity. 

January  27. — No  marked  change  in  patient’s  symptoms.  Lum¬ 
bar  puncture  at  10  a.  m.  and  10  p.  m.  Forty  cubic  centimeters 
of  antimeningococcus  serum  were  injected  each  time.  At  5  p.  m. 
60  c.  c.  of  antimeningococcus  serum  given  intravenously. 

January  28. — Lumbar  puncture  at  10  a.  m.  Forty  cubic  centi¬ 
meters  of  serum  were  injected.  Ventricular  puncture  was  re¬ 
peated  at  10  p.  m.  One  cubic  centimeter  of  phenosulphoneph- 
thalein  was  injected  intraventricularly  in  40  c.  c.  of  serum.  Thirty 
minutes  later  lumbar  puncture  was  done.  A  large  amount  of 
phthalein  was  recovered.  Sixty  cubic  centimeters  of  serum  were 
injected  intraspinally. 

January  29. — Marked  symptomatic  improvement.  Lumbar 
puncture  gives  an  almost  clear  fluid.  Forty  cubic  centimeters  of 
serum  were  injected.  The  cerebro-spinal  fluid  was  sterile  for  the 
first  time  on  this  day. 
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Lumbar  puncture  was  performed  three  times  subsequently,  on 
January  31,  February  2,  and  February  5.  Each  time  40  c.  c.  of 
serum  were  injected.  The  patient  showed  marked  and  rapid  im¬ 
provement.  On  February  5,  a  marked  left  facial  paralysis  ap¬ 
peared  and  persisted  for  10  days.  Convalescence  was  complicated 
by  an  acute  tonsillitis  which  appeared  on  February  9  and  lasted 
six  days,  and  by  a  typical  serum  sickness  with  urticaria  and  joint 
pain  which  appeared  on  February  16  and  lasted  three  days.  The 
patient  was  discharged  from  the  hospital  on  March  17,  well.  He 
received  a  total  of  470  c.  c.  of  antimeningococcus  serum  of  which 
60  c.  c.  were  given  intravenously,  40  c.  c.  intraventricularly  and 
370  c.  c.  intraspinously. 

2.  (a)  Absorption  of  Drugs  Through  the  Eye.  (Abstract.)  Dr.  D.  I 

Mac  i  it. 

While  a  large  number  of  drugs  are  used  in  eye  practice,  but 
few  cases  of  constitutional  symptoms  due  to  their  systematic  ab¬ 
sorption  are  on  record,  so  that  some  authorities  claim  that  those 
cases  in  which  systematic  symptoms  have  occurred  are  to  be 
ascribed  to  the  careless  handling  of  the  drugs  and  their  accidental 
absorption  through  the  mouth.  Cases  of  atropin  and  cocain 
poisoning,  however,  have  been  described  in  which  no  such  explana¬ 
tion  is  warranted.  The  following  experiments  by  the  author  seem 
to  prove  conclusively  that  drugs  may  be  absorbed  after  instillation 
into  the  conjunctival  sac  more  easily  than  is  commonly  supposed. 

If  a  few  milligrams  of  apomorphin  hydrochloride  or  a  few 
drops  of  apomorphin  HC1  solution  (1  per  cent)  are  introduced  into 
the  conjunctival  sac  of  a  dog,  vomiting  promptly  takes  place  in 
one  or  two  minutes.  In  such  an  experiment  absorption  through 
the  mouth  by  licking  is  excluded  by  the  experimenter  holding  the 
animal  still.  Inasmuch  as  dogs  react  to  morpliin  by  vomiting 
almost  as  quickly  as  to  apomorphin,  exactly  the  same  results  were 
obtained  by  introducing  morpliin  into  the  eye.  Morpliin  and  apo¬ 
morphin  are  emetics  which  have  been  proved  to  exert  their  effect 
through  a  central  action  on  the  vomiting  center  in  the  medulla. 
The  above  experiments,  therefore,  indicate  that  these  drugs  are 
absorbed  through  the  eye  or  its  appendages.  Inasmuch  as  in 
addition  to  the  lachrymal  apparatus,  the  vascular  and  lymph 
supply  of  the  eye  are  very  highly  developed,  the  author  is  inclined 
to  believe  that  absorption  takes  place  not  only  through  the  lachry¬ 
mal  and  nasal  ducts,  but  also  by  direct  absorption  through  the 
blood  and  lymph. 

2.  (b)Truth  and  Poetry  Concerning  Hydrastis.  (Abstract.) 

Dr.  D.  I.  Macht. 

Hydrastis  or  golden  seal  and  its  alkaloids,  liydrastin  and 
hydrastinin,  are  used  interchangeably  by  medical  men  for  various 
conditions,  especially  in  the  fields  of  urology  and  gynecology. 
Two  chief  claims  have  been  urged  in  favor  of  the  crude  drug  and 
its  alkaloids.  On  the  one  hand  it  has  been  recommended  as  a 
uterine  and  vesical  styptic,  and  on  the  other  hand  as  a  uterine  and 
vesical  sedative.  As  the  action  of  hydrastis  has  never  been  care¬ 
fully  analyzed,  the  author  investigated  the  pharmacological 
effects  of  its  principal  derivatives,  namely,  the  alkaloids  berberin, 
hydrastin  and  hydrastinin.  It  was  found  that  berberin  has 
little  physiological  effect  except  when  used  in  very  large  doses, 
when  it  tends  to  inhibit  the  contractions  of  smooth  muscle.  The 
effects  of  hydrastin  and  hydrastinin  were  found  to  he  diametrically 
antagonistic  to  each  other  in  exactly  the  same  way  as  those  of 
the  opium  alkaloids,  narcotin  and  cotarnin,  to  which  they  are 
very  closely  related  chemically.  Hydrastinin  acts  as  a  stimulant 
to  the  smooth  muscle  of  the  uterus,  urinary  bladder  and  gall¬ 
bladder,  intestine,  vas  deferens,  bile  ducts  and  blood  vessels  (iso¬ 
lated  and  perfused).  Hydrastin,  on  the  other  hand,  inhibits  the 
contractions  and  relaxes  the  tonus  of  all  the  above-mentioned 
organs.  In  tincture  hydrastis  (alcohol  having  been  removed)  the 


hydrastin  effect  generally  prevails.  From  the  above  experiments 
it  is  evident  that  the  sedative  effects  of  hydrastis  are  chiefly  due 
to  hydrastin,  whereas  the  styptic  effects  of  the  contractions  of 
blood  vessels  and  the  uterus  can  only  be  produced  by  hydrastinin. 
By  choosing  the  proper  alkaloid  instead  of  using  the  crude  drug, 
the  desired  therapeutic  effect  can  be  produced  at  the  choice  of  the 
experimenter. 

3.  Subacute  Streptococcus  Endocarditis  in  the  Bacterial  and 
Bacteria-Free  Stages.  Dr.  E.  Libman,  New  York  City. 

MARCH  19,  1917. 

1.  The  Growth  of  Bacillus  Coli  in  Urine  at  Varying  Hydrogen-ion 

Concentration.  (Abstract.)  Dr.  A.  T.  Shohl  and  Mr.  J.  H. 

Janney. 

The  study  was  undertaken  to  determine  the  effects  of  accurately 
measured  increases  in  the  acidity  and  alkalinity  on  the  growth  of 
B.  coli.  As  the  purpose  was  to  apply  ultimately  the  findings  to  a 
study  of  pyelitis  the  experiments  were  done  on  urine.  This  was 
titrated  to  the  desired  H-ion  concentration  by  means  of  colored 
standards.  The  standards  were  phthalates,  phosphates  and  bo¬ 
rates;  the  indicators  were  methyl  red,  and  the  sulphoneplithalein 
indicators.  The  range  covered  was  from  pH  4.0  to  pH  9.6.  The 
number  of  organisms  were  estimated  by  diluting  and  plating  on 
agar  and  counting  the  number  of  colonies.  Series  were  made 
from  the  start  up  to  12  hours. 

The  results  of  seven  organisms  show  that  B.  coli  has  an  optimal 
growth  at  pH  6.0  to  pH  7.0.  The  acid  inhibition  point  is  pH  4.6 
to  pH  5.0.  The  alkaline  inhibition  point  is  pH  9.2  to  pH  9.6. 

Typhoid  bacilli  (Rawlings),  streptococci  and  staphylococci  were 
also  used. 

2.  Acidosis.  Dr.  L.  J.  Henderson,  Harvard  University. 

MAY  7,  1917. 

1.  A  Summary  of  End-Results  in  the  Treatment  of  Cases  of  Pelvic 

Abscess  by  Vaginal  Incision  and  Drainage.  Dr.  Lawrence 
Wharton. 

2.  Observation  on  the  Degeneration  of  Leucocytes  in  the  Urine 

as  a  Diagnostic  Aid  in  Tuberculosis  of  the  Urinary  Tract  in 
Women.  Dr.  H.  M.  N.  Wynne. 

Published  in  the  Burretin  for  August,  1917. 

3.  Treatment  of  Leucorrhoea.  Dr.  H.  N.  Siiaw. 

4.  A  Case  of  Saphenous  Varix  Simulating  a  Femoral  Hernia.  Dit. 

E.  H.  Richardson. 

The  following  case  illustrates  a  condition  which  appears  to 
enjoy  the  distinction  of  having  usually  led  the  modern  clinical 
surgeon  into  diagnostic  error.  At  least,  the  reported  cases,  with 
few  exceptions,  are  confessions  of  mistaken  identity.  This  one 
was  an  arch-offender,  having  misled  and  humiliated  in  succession 
at  least  five  learned  and  distinguished  surgeons. 

Mrs.  R.  M.,  white,  age  38  years,  was  admitted  to  the  gyne¬ 
cological  department  of  The  Johns  Hopkins  Hospital  on  March  4, 
1917,  complaining  of  certain  symptoms  referable  to  her  pelvic 
organs  and  of  a  swelling  in  the  right  groin.  She  had  pre¬ 
viously  undergone  two  major  operations;  one  four  years  ago  for 
radical  cure  of  a  right  femoral  hernia  and  appendectomy,  and 
one  in  January  of  this  year  for  a  right  oblique  inguinal  hernia. 
Unfortunately,  however,  after  both  operations,  when  she  had  con¬ 
valesced  sufficiently  to  get  out  of  bed  the  pesky  lump  promptly 
reappeared  in  the  right  groin.  I  first  saw  her  on  March  7,  1917,  a 
few  weeks  following  her  discharge  from  the  hospital  after  the 
second  operation.  The  examination  disclosed  a  swelling  the  size 
of  a  hen’s  egg  directly  over  the  femoral  canal,  which  promptly  and 
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completely  disappeared  in  the  recumbent  posture.  A  definite  im¬ 
pulse  and  bulging  were  demonstrable  when  the  patient  coughed, 
but  I  was  unable  to  recognize  either  a  patent  femoral  canal  or  any 
palpable  contents  of  a  hernia  sac.  The  situation  of  the  swelling 
was  particularly  interesting  in  its  relationship  to  the  two  operative 
scars,  one  of  which  was  above  Poupart’s  ligament  and  the  other 
at  least  five  centimeters  below  and  parallel  to  it,  while  the  lump 
appeared  midway  between  them.  I  made  my  incision  directly  over 
the  tumor,  but  instead  of  readily  exposing  a  hernia  sac,  I  en¬ 
countered  in  the  subcutaneous  tissues  of  the  groin  just  over  the 
cribriform  fascia  and  the  femoral  canal  a  small  circumscribed 
mass  of  fatty  tissue  containing  a  few  lymphatic  glands  and  a 
plexus  of  much  dilated  veins.  Both  the  external  abdominal  ring 
and  the  femoral  canal  were  tightly  closed  and  there  were  no  signs 
of  a  hernia  present.  By  withholding  the  anesthetic  and  permitting 
the  patient  to  retch,  we  were  able  to  positively  exclude  the 
existence  of  a  hernia  and  to  observe  an  enormous  distension  of 
the  mass  of  veins.  At  its  lower  margin  the  internal  saphenous 
vein  was  easily  identified  and  it  became  obvious  that  we  were 
dealing  with  a  circumscribed  varix  of  the  upper  portion  of  this 
vein  together  with  its  adjacent  tributaries.  The  ligation  and 
division  of  the  trunk  veins  with  excision  of  the  mass  of  varices 
and  fatty  tissue  was  technically  simple.  It  was  interesting  to 
note  that  there  were  no  varicose  veins  lower  down  in  the  leg.  At 
the  time  of  her  discharge  from  the  hospital  the  patient  was  ap¬ 
parently  cured. 

A  survey  of  the  literature  shows  that  circumscribed  saphenous 
varix  in  the  region  of  the  femoral  canal  and  external  abdominal 
ring,  while  uncommon,  nevertheless  has  long  been  recognized  by 
surgeons  as  a  condition  to  be  differentiated  from  both  inguinal 
and  femoral  liernise.  I  have  collected  reports  of  10  cases,  the 
earliest  being  by  a  French  observer,  Boinet,  in  1836.  Seven  o' 
these  were  diagnosed  prior  to  operation  either  as  incarcerated  or 
strangulated  femoral  hernia. 

The  condition  closely  resembles  a  femoral  hernia  not  only  in  the 
size,  shape  and  location  of  the  tumor  mass,  but  also  in  that  it 
disappears  on  lying  down  and  imparts  a  distinct  impulse  on 
coughing.  The  differential  points  are  first,  its  unusual  softness; 
second,  a  perceptible  thrill  which  is  imparted  to  the  palpating 
finger  when  the  patient  coughs  or  if  slight  pressure  be  made  over 
the  mass  while  the  blood  escapes  from  the  dilated  veins  when  the 
patient  first  lies  down;  third,  having  reduced  the  tumor,  if  suffi¬ 
cient  pressure  is  made  over  the  femoral  canal  to  prevent  the  escape 
of  bowel  or  omentum,  and  the  patient  then  be  allowed  to  stand  up, 
the  tumor  will  be  seen  gradually  to  reform;  and  finally,  the  asso¬ 
ciation  of  varicose  veins  lower  down  in  the  leg  is  frequent  and  is 
a  helpful  point  in  diagnosis. 
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5.  Hematomata  of  the  Ovary  Including  Corpus  Luteum  Cysts.  Du. 

Emil  Novak. 

To  appear  later  in  tlie  Bulletin. 

6.  Stricture  of  the  Ureter.  Report  of  100  Cases.  Dr.  H.  M.  N. 

Wynne. 

To  appear  later  in  the  Bulletin. 


MAY  31,  1917. 

1.  Demonstration  of  a  Simple  Method  for  Determination  of  Venous 

Pressure.  Dr.  N.  Worth  Brown. 

2.  Demonstration  of  Spontaneous  Rhythmic  Contraction  of  Ar¬ 
teries.  Dr.  H.  B.  Richardson  and  Dr.  E.  A.  Park. 

3.  A  Hitherto  Undescribed  Sporotrichum.  Dr.  W.  R.  Sisson. 

4.  (a)  Studies  on  Disturbances  of  Thyroid  Function,  with  Special 

Reference  to  Thyroid  Adenomata. 

4.  (b)  Adrenalin  Hypersensitiveness  in  Hyperthyroidism.  Dr. 

Emil  Goetsch. 
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MARCH  12, 1917. 

1.  Presentation  of  the  Medallion  Portrait  of  Dr.  Rupert  Norton. 

Presentation  on  Behalf  of  Mrs.  Norton  by  Dr.  W.  S.  Thayer. 
Acceptance  for  the  Trustees  of  the  Hospital  by  Hon.  Henry 
D.  Harlan.  Closing  Remarks  by  Dr.  William  H.  Welch. 

Published  in  full  in  the  Bulletin  for  July,  1917. 

2.  Johns  Hopkins  and  Some  of  his  Contemporaries.  Dr.  Henry 

M.  Hurd. 

Published  in  full  in  the  Bulletin  for  July,  1917. 

3.  Giovanni  Maria  Lancisi:  Clinician,  Pathologist,  Epidemiologist. 

(Abstract.)  Dr.  John  Foote,  Washington,  D.  C. 

Giovanni  Maria  Lancisi  was  born  in  Rome  in  1654,  of  middle 
class  parents,  who  seemed  ambitious  for  their  son’s  career.  Gio¬ 
vanni  took  the  usual  college  course,  pr  paring  at  first  to  study 
theology  but  later  turning  to  the  medical  branches.  He  graduated 
at  the  Collegio  de  Sapienza  in  1672  with  the  degree  of  doctor.  He 
became  an  assistant  physician  at  the  Santo  Spirito  Hospital  and 
later  accepted  a  canonship  at  the  church  of  San  Salvatore  College, 
where  he  studied  and  taught  for  five  years.  He  became  professor 
of  anatomy  in  the  Collegio  de  Sapienza  in  1684  and  taught  anatomy 
for  13  years,  becoming  at  the  end  of  that  time  professor  of  the 
theory  and  practice  of  medicine. 

While  he  attended  the  two  preceding  popes,  he  is  remembered 
among  the  papal  physicians  especially  as  the  friend  and  private 
physician  of  Clement  XI.  This  pope  was  of  great  assistance  to 
Lancisi  in  his  public  health  work  and  in  financing  his  various 
literary  undertakings  and  his  teaching. 

Lancisi  amassed  a  library  of  30,000  volumes  which  he  be¬ 
queathed  to  the  Santo  Spirito  Hospital.  This  is  the  first  public 
medical  library  of  which  we  have  any  record,  excepting  some  col¬ 
lections  of  medical  books  in  general  libraries.  Lancisi  died 
January  31,  1730. 

Lancisi  was  an  anatomist,  a  pathologist,  an  epidemiologist  and 
a  clinician.  He  was  far  in  advance  of  his  time  in  his  attitude 
towards  questions  of  public  health.  He  was  probably  the  pioneer 
European  forest  conservationist.  Unlike  many  other  reformers 
he  did  not  die  in  obscurity  and  unrecognized.  He  was  the  friend 
and  correspondent  of  most  of  the  famous  men  of  his  day.  He  had 
a  singularly  useful  and  happy  life,  having  the  time  and  means  to 
do  the  work  which  he  loved. 

He  published  and  edited  the  wonderful  anatomical  plates  of 
Eustachius,  which  had  lain  for  a  century  in  the  Vatican  library. 
In  his  medical  teaching  he  was  an  ardent  advocate  of  the  clinical 
method.  His  interest  in  pathological  anatomy  is  shown  by  the 
numerous  autopsy  protocols  in  his  writings,  especially  in  his 
works  on  “Sudden  Death”  (1707),  and  “Aneurisms”  (1738). 

Lancisi  described  dilatation  of  the  heart;  traced  the  symptoms 
which  follow  it;  described  various  types  of  vegetations  on  heart 
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valves  and  made  the  first  recorded  attempt  at  a  logical  classifica¬ 
tion  of  heart  diseases  based  on  etiology.  He  differentiated  between 
traumatic  and  other  aneurisms;  was  the  first  to  advocate  percus¬ 
sion  over  the  sternum  to  determine  dullness  in  the  diagnosis  of 
aneurism  and  was  the  first  to  trace  the  connection  between  aneu¬ 
rism  and  syphilis. 

His  essay  on  Swamp  Emanations  and  their  Cure  (1717)  will 
probably  be  best  remembered.  In  this  essay,  Lancisi  definitely 
traces  the  connection  between  swamp  fevers  and  the  mosquito, 
considers  the  possibility  of  infection  by  the  bite  of  an  infected 
insect  causing  “  worms  in  the  blood,”  but  admits  he  cannot  prove 
this  hypothesis.  From  the  nature  of  these  fevers  he  is  convinced 
of  the  connection  between  mosquitoes  and  the  fevers,  and  asserts 
that  if  swamp  emanations  are  responsible  they  are  and  must  be 
organized  and  living  emanations. 

His  cure,  therefore,  for  swamp  fevers  is  a  system  of  drainage 
for  the  swampy  lands  and  other  methods  including  the  planting  of 
trees.  A  translation  of  portions  of  this  essay  as  well  as  a  bibli¬ 
ography  will  appear  in  the  writer’s  article  in  International  Clinics. 

4.  The  Gods  of  the  Underworld  in  Ancient  Medicine.  (Abstract.) 

(Lantern  Slide  Exhibit.)  Dk.  F.  H.  Garrison,  Army  Medical 

Museum,  Washington,  D.  C. 

The  chthonian  deities,  of  the  earth  and  the  underworld,  exerted 
a  profound  influence  upon  Greek  medicine  in  the  pre-Homeric  and 
pre-Hippocratic  periods.  The  cult  is  obscure,  is  but  vaguely 
adumbrated  in  the  classical  writers,  and  what  we  know  of  it  is  the 
work,  not  of  medical  historians,  but  of  archaeologists  and  classical 
philologists.  The  main  source-book  is  Rohde’s  “  Psyche.”  The 
locus  classicus  for  medicine  is  the  passage  in  the  Hippocratic 
treatise  “  On  the  Sacred  Disease  ”  assigning  the  causation  of  in¬ 
sanity,  epilepsy  and  other  neuroses  to  “  the  plots  of  Hecate  and 
the  invasion  of  the  Heroes.”  In  the  post-neolitliic  period  (Cretan, 
Mycenean,  Aigean),  the  chthonian  gods  were  identical  with 
Frazer’s  “  Spirits  of  the  Corn  and  the  Wild,”  simple  divinities  of 
earth  and  agriculture,  who  promoted  fertility  of  the  soil,  pros¬ 
perity  of  crops  and  the  general  well-being  of  man.  The  aboriginal 
form  was  the  chthonian  aspect  of  the  primordial  Magna  Mater 
or  Mother-Goddess  of  Crete,  Egypt  and  Babylon,  who  presided 
over  obstetric  functions.  In  the  Homeric  period,  when  crema¬ 
tion  of  the  dead  was  substituted  for  shaft-  and  cyst-burial,  the 
entrance  of  souls  into  Hades  was  conditioned  by  the  rite  of  incin¬ 
eration  (often  with  human  sacrifice),  the  Chthonioi  acquired 
infernal  functions,  thirsted  for  the  blood  of  human  sacrifice  and 
were  feared  for  their  power  to  wreak  evil  and  inflict  disease,  in 
particular  the  major  neuroses.  This  was  also  a  malignant  power 
of  the  uncremated  dead,  who  were  part  of  the  nightly  swarm  of 
evil  spirits  attending  Hecate  and  Cerberus.  Thus  Plato  (Phaedrus, 
244)  attributes  insanity  to  “ancient  wrath”  which  Rohde  inter¬ 
prets  as  the  wrath  of  the  long  unburied  or  un cremated  dead.  The 
Greeks  were  blind  to  the  fact  of  contagion  and  put  up  with  the 
major  epidemics  as  evidences  of  the  wrath  of  the  gods.  What 
they  feared  were  the  major  neuroses,  as  these  were  sometimes 
inflicted  by  the  Olympian  gods  also;  e.  g.,  in  many  of  the  dramas 
of  Euripides,  it  is  highly  probable  that  certain  Olympian  and 
chthonian  deities  were  merely  identical  gods  in  an  uranic  or 
celestial  and  a  chthonic  or  infernal  aspect  respectively.  Thus 
medicine  in  the  pre-Hippocratic  period  was  entirely  prognostic 
and  prophylactic.  Prophylactic  medicine  was  threefold:  (1) 
Apotropaic,  designed  to  avert  disease  by  ritual  sacrifice  or  other 
rites;  (2)  hilastic,  designed  to  check  or  abort  disease  by  rites  of 
propitiation  or  atonement;  (3)  cathartic,  designed  to  cast  out 
disease  invading  the  body  by  rites  of  lustration  or  purification. 
The  human  beings  sacrificed  in  these  rites  were  in  time  replaced 
by  scapegoats  ( Pharmakoi )  in  the  form  of  sacred  animals  and 
plants,  edible,  in  the  case  of  the  Olympian  gods,  inedible  in  the 
case  of  the  chthonian  gods.  As  part  of  the  mystic  rite  of  entering 


into  communion  with  the  god  or  of  “  eating  the  god,”  the  ritual 
plants  and  parts  of  the  ritual  animals  partaken  of  by  the  wor¬ 
shippers  at  sacrifice  came  to  have  supposedly  remedial  functions. 
Thus  a  purely  associative  ritual  therapy  arose,  which  had  no 
pharmaco-dynamic  rationale  whatever,  but  was  simply  based  upon 
the  mythologic  relation  between  the  god  and  the  plant  or  animal 
dedicated-  to  him.  This  is  now  true  of  the  major  part  of  the 
obsolete  materia  medica  of  Theophrastus,  Dioscorides  and  Pliny. 
Max  Hofler’s  tabulation  of  some  1254  ancient  prescriptions  of 
animal  remedies  goes  to  show  that  a  part  of  the  body  of  an  animal 
was  seldom  employed  for  a  disease  of  the  same  part,  and  even  then 
only  as  a  superstitious  rite,  since  the  Greeks  knew  nothing  what¬ 
ever  of  the  lesions  of  visceral  disease.  The  Greek  scheme  of 
vegetable  materia  medica  was  mainly  mythological.  Greek 
organotherapy  was  homoeopathic  magic,  in  Frazer’s  sense,  but 
never  real  isotherapy  in  the  sense  of  “  like  cures  like.” 

Lantern  Slides. 

1.  Aniconic  and  iconic  figurations  of  the  primordial  Magna 
Mater  or  Mother-Goddess  (Rhea)  of  Crete,  surmounted  by  doves 
in  her  uranic  aspect,  attended  by  lions  or  entwined  with  serpents 
in  her  chthonic  aspect  (Sir  Arthur  Evans).  The  hieratic  attitude 
of  the  votary,  grasping  serpents  suggests  “  Making  Medicine  ” 
(snake-dance  of  the  Hopi  Indians). 

2.  Babylonian  Mother-Goddesses  (Yale  collections). 

3.  Christian  symbolism  of  the  dove  (Rossetti). 

4.  Demeter  chtlionia,  Kore  (Persephone)  and  Triptolemus 
(Athenian  bas-relief  illustrating  the  Eleusinian  mysteries). 

5.  Conventional  Persephone  (Rossetti).  In  her  chthonic  aspect; 
Persephone  is  always  styled  Kore  (The  Maiden)  in  the  Greek. 

6.  Kore  (Praxiteles). 

7.  Antique  gems,  representing  Hermes  Psychopompos,  the  “  con¬ 
ductor  of  souls”  (Furtwangler) ;  the  soul  is  represented  as  a 
butterfly  on  the  shoulder  of  Hermes. 

8.  Eurydice  summoned  back  to  Hades  by  Hermes  Psychopompos 
(Choragic  relief  at  Naples). 

9.  The  Alcestis,  Thanatos  and  Hermes  Psychopompos  (Relief 
from  the  temple  of  Artemis  at  Ephesus). 

10.  Hypnos  (Statue  by  Praxiteles). 

11.  Hypnos  and  Thanatos  (Drawing  by  Simeon  Solomon). 

12.  Hypnos  and  his  mother  Nux  (Night)  (Simeon  Solomon). 

13.  Antique  gems  representing  the  hilastic  rite  of  ^atrxaXio-jaos 
(Aeschylus,  Choephorse,  439,  Sophocles,  Electra,  445),  and  the 
ritual  sacrifice  of  a  maiden  for  apotropaic  purposes  (Furtwangler). 

14-18.  Five  stages  in  the  progress  of  the  AUsculapian  tradition: 

(a)  ASsculapius  in  his  aboriginal  chthonic  aspect  as  an 
ancient  Thessalian  earth-  or  cave-god,  the  genius  loci  of 
healing  springs,  shrines  and  temples,  usually  appearing  as  a 
serpent  ( agathos  daimon )  (Rohde). 

(b)  Aesculapius  in  the  Homeric  tradition  as  a  mortal  hero- 
physician  of  Thessaly,  whose  sons  acted  as  naval  and  military 
surgeons  in  the  Trojan  war  (Catalogue  of  the  Ships). 

(c)  Aesculapius  in  the  Pindaric  tradition  as  a  demi-god,  the 
son  of  Apollo.  Deified  by  a  thunderbolt  of  Zeus,  he  assumes 
the  celestial  (uranic)  aspect  of  the  latter. 

(d)  Aesculapius  in  the  later  Greek  tradition  as  a  heroized 
physician  (Heros  Iatros),  with  a  temple  (Heroon)  of  his 
own  near  the  Theseion  at  Athens  (Demosthenes).  Having 
assumed  his  mortal  aspect  again,  his  “  grave  ”  is  shown  in 
various  places,  and  his  descendants,  the  Asclepiads,  have 
separate  shrines  of  their  own  (Rohde). 

(e)  Aesculapius  in  the  later  Roman  tradition  reassumes  his 
primordial  chthonic  aspect.  He  ends,  as  he  began,  as  a  ser¬ 
pent  (Pliny,  Nat.  Hist.  XXIX,  22;  Ovid,  Met.  XV,  626-744). 

19-30.  Slides  showing  the  serene,  philosophic  attitude  of  the 
ancients  toward  death  as  contrasted  with  the  morbid  mediaeval 
view.  In  antiquity,  the  skeleton,  when  figured  on  gems  or  wine- 
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cups,  was  only  a  quizzical  memento  mori,  the  “  skeleton  at  the 
feast”  (Parkes  Weber).  In  the  Middle  Ages  and  the  Renais¬ 
sance,  it  became  the  conventional  sign  and  symbol  of  Death  as 
the  King  of  Terrors.  The  mediaeval  painters  copied  the  spectral 
aspect  ( Lemuren gestalt )  of  the  eviscerated  corpses  and  the  dried 
skin-and-bone  skeletal  preparations  ( Hautskelett )  in  the  MS. 
anatomical  drawings  (Sudhoff).  The  skeletons  and  eviscerated 
figure  in  The  Books  of  Hours  suggest  that  these  were  probably 
derived,  in  the  first  instance,  from  MS.  anatomical  illustrations 
by  dissectors  rather  than  from  the  imagination  of  the  decorative 
artists.  The  Spanish  painters  represented  royalties  and  great 
ladies  as  decomposing  in  their  coffins.  Rossetti’s  Beata  Beatrix, 
an  evocation  of  his  dead  wife,  is  un-English  in  conception.  The 
feeling  is  mediaeval  Italian,  that  of  Dante’s  Vita  Nuova.  The 
figure  at  the  Adams  tomb  by  St.  Gaudens,  in  the  cemetery  in 
Rock  Creek  Park,  D.  C.,  according  to  the  sculptor’s  intention, 
symbolizes  Nirvana,  the  immobility  or  immobilization  of  the 
Orient. 

THE  LAENNEC  SOCIETY. 
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X-Rays  in  Tuberculosis. 

1.  The'  Roentgen  Diagnosis  of  Pulmonary  Tuberculosis.  Db. 

Henry  K.  Pancoast,  Philadelphia,  Pa. 

2.  A  Comparative  Analysis  of  Roentgen  Ray  Pictures,  Physical 

Signs  and  Symptoms  in  Pulmonary  Tuberculosis.  Db.  F.  H. 

Heise  and  Mr.  H.  L.  Sampson,  Saranac  Lake,  N.  Y. 

DISCUSSION. 

Dr.  F.  H.  Baetjer:  I  was  glad  to  hear  two  notes  sounded  in  the 
right  terms  in  both  these  papers.  The  first,  conservatism,  and  the 
second  a  note  of  cooperation.  As  one  travels  around  the  country 
and  goes  to  a  great  many  roentgenological  laboratories,  one  is 
struck  with  the  absolutely  flat-footed  diagnosis  of  tuberculosis 
from  roentgenograms.  My  own  feeling  is  that  that  is  a  mistake. 
We  class  tuberculosis  down  here  as  roentgenological  tuberculosis 
and  clinical  tuberculosis.  Roentgenological  tuberculosis  is,  of 
course,  of  great  interest  to  us,  and  clinical  tuberculosis  to  the 
patient. 

We  know  that  in  nearly  all  autopsies,  if  we  look  for  it  carefully, 
we  find  evidence  of  tuberculosis.  If  we  have  got  evidence  of  tuber¬ 
culosis  from  the  anatomical  standpoint,  are  we  not  going  to  get 
evidence  in  our  plates?  The  question  comes  up,  Is  this  tubercu¬ 
losis  we  see  in  a  plate  of  any  significance  as  far  as  the  patient  is 
concerned?  We  frequently  see  coming  up  either  from  the  wards 
or  from  the  dispensary,  lungs  which  in  one  sense  might  he  termed 
fairly  well  shot  to  pieces  by  tuberculosis,  although  the  patients 
may  not  have  any  temperature,  may  be  doing  their  work,  up  and 
about.  Now  because  we  have  found  tuberculosis  there,  to  say 
that  that  patient  must  go  away  and  be  treated  would,  of  course, 
he  an  obvious  error.  In  other  words,  it  seems  to  me  that  tuber¬ 
culosis  is  a  clinical  disease  absolutely. 

The  roentgenogram  can  play  a  very  important  part  in  tubercu¬ 
losis,  as  has  been  pointed  out  by  the  two  speakers  to-night.  In 
the  first  place  we  can  detect  early  permanent  changes  sooner  than 
the  clinician  can.  Understand  me,  I  say  permanent  changes,  not 
saying  anything  about  the  etiological  factor  in  early  incipient 
tuberculosis.  I  do  not  believe  we  are  able  to  make  a  positive 
diagnosis.  Of  course  the  great  difficulty  is  that  the  term  incipient 
tuberculosis  is  used  in  different  ways  in  different  places.  Quite 
recently  a  patient  was  referred  to  the  roentgenological  depart¬ 
ment,  where  we  found  consolidation  and  one  or  two  small  cavities 
in  the  right  upper  lobe.  This  case  had  been  treated  at  a  sana¬ 
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torium  here  and  came  down  with  a  diagnosis  of  incipient  tubercu¬ 
losis.  The  X-Ray  was  not  needed  in  this  case  for  diagnosis. 

I  do  not  believe  we  can  make  an  etiological  diagnosis  in  the 
earlier  cases.  If  there  are  permanent  changes,  however,  I  believe 
the  X-Rays  are  of  value  in  pointing  this  out  and  we  may  suggest 
that  we  think  it  is  tuberculosis.  Tuberculosis  does  reach  a  stage 
when  we  can  say  “  This  is  tuberculosis,”  hut  when  that  stage  is 
reached  the  clinician  does  not  need  us  to  help  him  to  make  a 
diagnosis. 

In  regard  to  the  question  of  chronicity  and  acuteness,  the 
greater  the  amount  of  fibrous  tissue  we  see  in  a  lung  means 
chronicity,  and  the  greater  involvement  without  fibrous  increase 
means  a  more  or  less  acute  condition.  The  great  difficulty  is 
where  we  have  a  fibrous  change  with  a  flare-up  on  top  of  that.  Can 
we  tell  anything  about  that?  Personally,  I  do  not  think  we  can. 

The  other  point  the  speakers  to-night  brought  out  is  the  question 
of  cooperation.  After  all,  what  we  are  working  for  is  the  benefit 
of  the  patient  and  not  to  get  something  on  the  clinician  or  the 
roentgenologist.  It  is  only  by  cooperation  that  we  are  going  to 
get  the  very  best  results. 

I  should  like  to  ask  Dr.  Heise  something  further  in  regard  to 
his  statement  that  in  17  per  cent  of  his  cases  they  found  signs 
which  were  not  found  in  the  roentgenogram.  Some  time  ago  a 
number  of  students,  presumably  normal,  were  examined  both 
clinically  and  from  the  roentgenological  standpoint,  Dr.  Hamman, 
of  course,  making  the  clinical  examination.  Very  careful  notes 
were  made  and  the  field  was  limited  almost  entirely  to  the  apices, 
because  we  thought  the  clinician  has  best  opportunity  there  to 
detect  small  changes.  It  was  quite  interesting  to  note  the  agree¬ 
ment  and  disagreement.  In  some  cases  we  agreed  absolutely,  and 
in  others  disagreed  as  to  whether  the  change  was  in  the  right  or 
left  apex.  The  notes  would  read  something  like  this:  “Note  on 
the  right  side  possibly  a  little  more  blowing  or  high  pitched.” 
From  these  conclusions,  one  would  say  that  the  right  side  was 
involved  and  the  left  normal,  although  from  a  roentgenological 
standpoint  we  would  sometimes  find  just  the  reverse.  In  other 
words,  the  physician  would  be  at  a  loss  to  determine  which  of 
these  two  sides  was  normal,  as  he  would  have  to  depend  entirely 
upon  the  comparison  of  the  notes.  In  just  such  cases  the  roent¬ 
genogram  would  indicate  which  was  the  normal  and  which  was 
the  affected  side. 

Dr.  Louis  Hamman:  Fifteen  years  ago  sanatorium  physicians 
taught  us  that  the  results  of  treatment  in  pulmonary  tuberculosis 
depended  primarily  upon  the  stage  of  the  disease  when  treatment 
is  begun.  Under  the  influence  of  their  indubitable  demonstration 
clinicians  have  eagerly  sought  for  aids  to  reach  a  definite  diag¬ 
nosis  at  the  very  earliest  stage  of  the  disease.  Tuberculin  for  a 
time  was  vaunted  as  the  sovereign  means  with  which  to  reach 
an  indisputable  conclusion.  Larger  experience  and  critical  analy¬ 
sis  has  not  substantiated  this  extravagant  claim  for  tuberculin. 
Later  it  was  hoped  that  extreme  finesse  in  percussion  and  auscul¬ 
tation  would  supply  the  necessary  criteria.  These  arts  have  also 
failed  us  as  conclusive  arbiters.  At  the  present  time  the  enviable 
position  left  vacant  by  the  failure  of  tuberculin  and  of  percussion 
and  auscultation  to  measure  up  to  expectations  is  usurped  by  the 
roentgen  ray.  In  many  quarters  roentgenograms  or  fluoroscopic 
pictures  of  the  lungs  are  regarded  as  superior  substitutes  for  the 
humbler  methods  of  physical  exploration,  and  some  devotees  of 
this  branch  of  medicine  are  satisfied  to  settle  all  disputed  ques¬ 
tions  upon  the  evidence  of  their  art  irrespective  of  other  clinical 
data.  This  statement  is  daily  illustrated  in  practice,  for  it  is  a 
common  experience  to  have  patients  apply  for  a  verification  of  the 
diagnosis  of  pulmonary  tuberculosis  when  this  diagnosis  rests 
solely  upon  roentgenographic  studies.  We  are  all  familiar  with  the 
judicious  and  conservative  attitude  taken  towards  this  question  by 
Dr.  Baetjer,  and  it  is  very  gratifying  to  learn  that  such  prominent 
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investigators  as  are  our  visitors  have  come  to  similarly  conserva¬ 
tive  conclusions.  Expressions  of  opinion  from  these  authorities 
will  do  much  to  check  harmful  exaggeration  of  the  importance 
of  the  roentgen  ray  in  the  early  diagnosis  of  pulmonary  tuber¬ 
culosis. 

Dr.  Heise:  In  regard  to  Dr.  Baetjer’s  question,  I  would  say  that 
the  changes  were  mainly  those  of  breath  sounds  without  rales. 
In  one  or  two  instances  there  were  rales  at  the  base. 


APRIL  30,  1917. 

Tuberculosis  as  a  Social  Problem. 

1.  The  Public  Health  Work  of  a  Great  Life  Insurance  Company. 

Dr.  Horace  John  Howk,  Mt.  McGregor,  N.  Y. 

2.  The  Social  Service  Side  of  Tuberculosis  Work  in  New  York. 

Dr.  James  Alexander  Miller,  New  York  City. 
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AN  APPEAL  TO  THE  MEDICAL  PROFESSION  OF  THE 


UNITED 

The  Surgeon  General’s  Office  has  appealed  to  the  medical 
press  of  this  country  for  aid  in  securing  the  quota  of  physicians 
necessary  for  the  care  of  the  great  army  now  in  course  of 
organization. 

The  Medical  Departments  of  the  Government  are  responsible 
for  the  examination  of  the  recruits,  the  hygiene  of  camps  and 
the  care  of  the  sick  and  wounded.  The  Surgeons  General 
have  not  as  yet  been  given  full  authority  and  the  means  to  meet 
this  responsibility. 

The  President  and  Congress  can  give  the  Surgeons  General 
full  authority  and  ample  means,  but  except  by  the  draft  neither 
the  President  nor  Congress  is  able  to  give  them  a  sufficient 
number  of  men  from  the  medical  profession,  as  it  is  a  volun¬ 
teer  service.  Consequently,  if  the  Medical  Departments  are 
furnished  with  the  authority  and  the  means,  they  will  still  be 
unable  to  do  their  work  unless  the  medical  profession  of  the 
country,  and  particularly  the  younger  men,  respond  more 
freely  than  they  have  done  up  to  this  time. 

In  the  army  hospitals  and  first  aid  work  abroad,  in  the  vast 
concentration  camps  so  soon  to  be  organized  in  this  country, 
and  in  every  branch  of  the  naval  service  there  is  an  urgent 
demand  for  each  physician  who  can  and  will  offer  his  services. 
In  the  work  our  country  has  pledged  itself  to  do,  the  need  for 
doctors  is  imperative.  Estimates  give  the  figure  of  20,000 


STATES. 

physicians  as  the  minimum  number  necessary  for  this  work. 
Only  about  6000  are  at  present  enrolled.  These  figures  speak 
for  themselves. 

Commissions  in  the  Medical  Deserve  Corps  are  accorded  on 
the  basis  of  First  Lieutenant,  Captain  and  Major,  with  respec¬ 
tive  salaries  of  $2000,  $2400  and  $3000  a  year.  Applicants 
may  apply  directly  to  the  various  examining  boards  through¬ 
out  the  different  states  and  complete  all  preliminary  arrange¬ 
ments  without  reference  to  the  Surgeon  General’s  Office.  The 
completed  papers  should  be  forwarded  directly  to  the  Surgeon 
General  by  the  president  of  the  examining  board.  A  complete 
set  of  papers  must  contain  the  physical  examination,  report  of 
the  examiner  as  to  mental,  moral  and  physical  qualifications,  a 
personal  history  form  filled  out  by  the  applicant  and  sworn  to 
before  a  notary,  and  a  certificate  of  state  registration  (except 
where  this  year’s  graduates  have  not  had  time  to  take  their 
State  Board  examination).  Two  letters  should  also  be  sent 
certifying  as  to  citizenship  and  moral  qualifications,  and,  if  of 
alien  birth,  a  certificate  of  naturalization. 

Further  information  may  be  obtained  from  the  State  and 
County  Committees  of  National  Defense,  or  directly  from 
Surgeon  General  W.  C.  Gorgas,  of  the  Army,  or  Surgeon 
General  W.  C.  Braisted,  of  the  Navy,  Washington,  D.  C. 
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4  HISTOLOGICAL  STUDY  OF  50  UTERI  REMOVED  AT  CAESAREAN 

SECTION.* 


By  J.  Whitridge  Williams, 


Professor  of  Obstetrics ,  Johns  Hopkins  University  and 

During  the  past  20  years  we  have  had  occasion  in  my  service 
to  amputate  the  body  of  the  uterus  supravaginaUy  and  to  treat 
the  stump  extraperitoneally  in  50  cases  following  delivery  by 
Caesarean  section.  In  each  instance  the  specimen  has  been 
preserved  and  subjected  to  careful  histological  examination. 

The  study  of  this,  comparatively  large  material  has  yielded 
important  information  concerning  a  number  of  questions ;  more 
particularly  concerning  the  mechanism  of  the  separation  of 
the  placenta  and  of  the  foetal  membranes;  the  amount  of 
decidual  retained  immediately  post  partum;  the  vascular 
changes  at  the  placental  site;  the  retraction  of  the  uterine 
muscle ;  the  occurrence  of  ascending  infection  m  patients  who 
had  been  long  in  labor,  or  who  had  been  repeatedly  examined 
by  persons  neglecting  rigorous  hand  disinfection ;  and  finally 
concerning  the  characteristics  of  the  cicatrix  resulting  from 
previous  sections,  and  its  bearing  upon  the  correctness  of  the 
dictum — “  Once  a  Caesarean  always  a  Caesarean. 


*  Read  in  abstract,  with  lantern  demonstration,  before  the 
American  Gynecological  Society,  June,  1917. 


Obstetrician-in-Chief  to  The  Johns  Hopkins  Hospital. 

I  have  thought  that  a  brief  analysis  of  my  findings  might 
prove  of  interest,  more  particularly  as  they  are  not  in  accord 
with  certain  current  teachings,  and  as  they  show  that  many 
of  the  statements  concerning  the  third  stage  of  labor  contained 
in  the  text-books  are  too  arbitrary  and  general. 

At  first  glance,  it  might  appear  that  we  have  been  too  liberal 
in  the  indications  for  the  performance  of  an  operation,  which 
necessarily  puts  an  end  to  the  reproductive  process ;  but, 
although  I  am  prepared  to  admit  the  justice  of  the  criticism 
for  a  small  number  of  cases,  I  contend  that  impartial  study 
of  the  indications  will  show  that  our  practice  has  been  gen¬ 
erally  conservative.  In  view  of  my  experience  that  the  convales¬ 
cence  following  this  operation  is  more  satisfactory  than  that 
following  the  classical  section,  except  when  done  at  an  ap¬ 
pointed  time  at  the  end  of  pregnancy  or  at  the  very  onset  of 
labor,  we  have  in  the  past  employed  it  in  cases  in  which  we 
would  now  resort  to  pubiotomy  or  extra-peritoneal  Caesarean 
section.  Furthermore,  until  very  recently,  we  have  employed 
it  as  the  operation  of  choice  in  all  cases  in  which  it  was  thought 
advisable  to  prevent  further  conception.  Accordingly,  we  have 
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resorted  to  it  in  many  patients  who  required  a  second  or  third 
Caesarean  section,  as  well  as  in  those  suffering  from  serious 
heart  lesions,  in  whom  a  repetition  of  pregnancy  bid  fair  to 
put  the  patient’s  life  in  serious  jeopardy.  Finally,  we  have 
employed  it  in  certain  feeble-minded  or  profoundly  deformed 
individuals  in  whom  repeated  pregnancy  seemed  undesirable 
from  an  economic  or  social  point  of  view. 

At  present,  in  these  latter  types  of  cases  we  bring  about 
sterility  by  double  ligation  and  section  of  the  tubes  followed  by 
the  burial  of  their  proximal  ends  between  the  folds  of  the 
broad  ligaments,  and  restrict  the  use  of  supravaginal  amputa¬ 
tion  to  frankly  infected  cases  and  to  those  presenting  definite 
uterine  lesions. 

Analysis  of  our  series  of  cases  shows  that  the  operation  was 


undertaken  for  the  following  indications : 

Cases. 

Repeated  Caesarean  sections .  10 

Frank  infection  .  8 

Rupture  of  uterus  . . .  5 

Serious  heart  lesions  .  4 

Atresia  of  cervix  .  3 

Intramuscular  haemorrhage  associated  with  pre¬ 
mature  separation  of  the  placenta .  2 

Myoma  of  the  uterus  .  2 

Atonic  haemorrhage  .  2 

Pregnancy  in  a  rudimentary  horn  .  1 

a  total  of  37  cases,  leaving  a  balance  of  13  cases  in  which  the 


operation  was  undertaken  for  various  other  indications.  Look¬ 
ing  backwards,  I  acknowledge  that  supravaginal  amputation 
may  have  been  unnecessary  in  a  small  number  of  the  latter 
group  of  cases,  but  for  the  great  majority  I  contend  that  it  was 
a  fully  justifiable  procedure. 

Before  taking  up  the  analysis  of  the  histological  findings  in 
our  series  of  specimens,  a  few  words  concerning  the  structure 
of  the  pregnant  uterus  at  term,  of  the  placenta,  and  of  the 
membranes  outside  of  the  placental  site,  will  make  it  easier  to 
understand  the  changes  occurring  during  the  third  stage  of 
labor. 

Fig.  1,  which  represents  the  left  half  of  the  uterus  of  a 
woman  who  died  from  eclampsia,  without  convulsions,  prior 
to  the  onset  of  labor,  shows  the  tightly  contracted  empty  blad¬ 
der,  a  portion  of  the  vagina  and  the  unchanged  cervix.  Its 
most  instructive  portion,  however,  is  the  body  of  the  uterus, 
with  the  placenta  attached  to  its  upper  and  anterior  portion. 
The  uterine  walls  were  tightly  contracted  over  their  contents, 
as  is  shown  by  the  impression  of  a  foot  of  the  child  upon  the 
internal  surface  of  the  placenta.  Outside  of  the  placental  site 
the  interior  of  the  uterus  is  lined  by  the  foetal  membranes; 
and  except  at  one  point  on  the  posterior  wall,  the  most  surpris¬ 
ing  feature  is  the  extreme  thinness  of  the  uterine  walls,  which 
including  the  foetal  membranes  and  decidua  vary  in  thick¬ 
ness  from  1.5  mm.  in  the  lower  uterine  segment  to  3  or  4  mm. 
at  the  placental  site.  This  is  in  marked  contrast  to  the  con¬ 
ditions  existing  in  the  non-pregnant  organ  and  during,  the  first 
half  of  pregnancy.  In  the  latter  condition,  the  uterine  walls 
are  thick,  and  the  decidua  vera  measures  from  7  to  10  mm.  in 
thickness  and  presents  its  characteristic  compact  and  spongy 


layers.  It  is  apparent  that  the  present  conditions  can  have 
resulted  only  from  pronounced  distention  of  the  uterus  by  its 
contents,  with  consequent  thinning  of  its  walls,  and  thereto 
one  cannot  expect  to  find  either  the  muscle  wall  or  the  ■  ddua 
presenting  the  same  structure  as  in  early  pregnancy 

Fig.  2,  which  represents  a  section  through  i  be  wall  of  a  lull- 
term  pregnant  uterus  outside  of  tl  ■  :  t  site,  clearly  illus¬ 

trates  these  points.  In  the  first  plae  \  it  ’s  seen  that  the  mus- 
cularis  has  in  great  part  lost  its  felt-; :  ke  structure  and  that  its 
fibers  are  arranged  in  almost  parallel  strands.  In  the  second 
place,  it  is  seen  that  the  fused  decidua  vera  and  capsularis, 
together  with  the  foetal  membranes,  form  a  layer  of  about 
1  mm.  in  thickness,  two  thirds  of  which  belong  to  the  former 
and  one-third  to  the  latter.  The  decidua  in  great  part  consists 
of  the  compact  layer  and  contains  only  a  few  glands.  This, 
however,  is  not  a  general  rule,  as  in  other  specimens  this  rela¬ 
tion  may  be  reversed,  when  the  bulk  of  the  decidua  will  consist 
of  the  spongy  layer.  The  essential  point  is  the  relative  thin¬ 
ness  of  the  decidual  layer,  and  the  fact  that  it  differs  greatly 
from  the  condition  usually  described  as  typical,  so  that  when 
separation  occurs  during  the  third  stage  of  labor  it  will  not 
always  be  easy  to  determine  whether  it  has  taken  place  in  the 
compact  or  in  the  spongy  layer. 

Furthermore,  it  will  be  noticed  that  the  junction  between 
the  outermost  portion  of  the  decidua  and  the  muscularis  forms 
an  almost  straight  line,  instead  of  the  serrated  junction  charac¬ 
teristic  of  the  early  months — a  point  to  which  Aschoff  directed 
attention  in  1899. 

When  we  pass  to  the  placental  site,  it  is  apparent  that  the 
comparatively  thick  decidua  basalis  of  the  early  months  has 
likewise  undergone  a  radical  change,  and,  although  it  may  be 
thicker  than  the  decidua  vera,  it  rarely  exceeds  a  few  milli¬ 
meters  in  thickness  and  may  be  much  thinner.  Indeed,  no 
general  rule  can  be  laid  down  in  this  regard,  as  it  may  happen 
in  the  same  placental  site  that  in  places  the  basalis  may  be 
relatively  thick  and  in  others  almost  completely  lacking. 

Figs.  3  and  4,  from  other  full-term  pregnant  uteri,  clearly 
illustrate  these  differences.  In  the  former  the  basalis  is  quite 
thin,  contains  no  glands  and  is  made  up  of  a  few  layers  of 
partially  degenerated  decidual  cells,  interspersed  with  large 
foetal  cells  possessing  deeply  staining  nuclei.  In  the  latter  it 
is  seen  that  the  basalis  is  sharply  differentiated  into  a  compact 
and  spongy  layer,  and  that  the  latter  makes  up  the  greater 
part  of  its  thickness.  It  is  also  seen  that  the  epithelium  lining 
the  glands  in  the  deepest  part  of  the  spongy  layer  is  well  pre¬ 
served,  and  is  apparently  ready  to  effect  the  regeneration  of 
the  endometrium  during  the  puerperium. 

Fig.  5,  represents  a  section  through  another  pregnant  uterus 
at  term.  In  its  upper  portion  it  illustrates  the  foetal  portion 
of  the  placenta,  with  amnion,  chorionic  membrane,  and  villi; 
while  in  its  lower  portion  it  represents  the  decidua  basalis  with 
a  trophoblastic  or,  as  it  was  formerly  designated,  a  decidual 
septum  projecting  up  into  the  intervillous  space.  In  this  speci¬ 
men,  to  the  sides  of  the  septum,  the  decidua  basalis  is  unusually 
thin  and  consists  almost  entirely  of  so-called  fibrinoid  or  ca¬ 
nalized  fibrin. 
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From  the  study  of  these  three  sections,  it  is  apparent  that  the 
decidua  basalis  varies  greatly  in  structure,  and  consequently 
it  is  not  justifiable  to  lay  down  the  general  rule  that  separation 
during  the  third  stage  of  labor  must  take  place  in  the  spongy 
layer.  At  any  rate,  such  a  mechanism  would  be  out  of  the 
question  in  the  specimens  represented  by  Figs.  3  and  5,  in 
which  a  spongy  layer  was  entirely  lacking. 

Location  of  placenta. — Passing  to  the  study  of  our  50  speci¬ 
mens,  the  first  point  to  claim  our  attention  is  the  location  of 
the  placental  site,  and  our  statistics  show  that  the  placenta 
was  attached  to  the  anterior  wall  of  the  uterus  in  18  and  to 
the  posterior  wall  in  32  instances.  In  15  of  the  50  specimens, 
the  placenta  remained  firmly  attached  to  the  uterine  wall  after 
the  completion  of  the  operation,  while  in  the  other  35  cases  it 
had  either  separated  spontaneously  or  had  been  removed  man¬ 
ually  before  amputation  of  the  organ. 

In  the  cases  of  retention,  the  placenta  was  attached  to  the 
anterior  wall  in  three  and  to  the  posterior  wall  in  12  instances. 
The  lesser  incidence  of  the  attachment  to  the  anterior  wall  in 
this  group  of  specimens,  as  contrasted  with  those  in  which 
separation  had  occurred,  is  probably  attributable  to  the  fact 
that  when  implanted  anteriorly  it  was  necessary  to  incise  or 
to  separate  the  placenta  manually  before  delivering  the  child. 

Uterus  Immediately  Post  Partum. — Immediately  after  the 
extraction  of  the  child  by  Caesarean  section,  the  uterus  with 
the  placenta  still  in  situ  is  delivered  through  the  abdominal 
wound,  and  the  peritoneal  cavity  is  protected  with  sterile  gauze 
pads.  At  this  time,  the  uterus  has  contracted  tightly  down 
upon  its  contents,  and  the  haemorrhage  is  usually  minimal. 
The  various  procedures  preliminary  to  amputation  are  now  un¬ 
dertaken,  and  in  many  instances,  while  they  are  in  progress, 
the  placenta  is  spontaneously  extruded.  In  other  cases  such 
profuse  haemorrhage  may  follow  its  partial  separation  that 
manual  removal  becomes  necessary  in  order  to  permit  the 
uterus  to  contract  with  sufficient  force  to  control  the  bleeding, 
but  in  15  of  the  specimens,  as  has  already  been  mentioned,  the 
placenta  and  membranes  remained  in  situ  at  the  end  of  the 
operation. 

Consequently,  the  condition  of  the  uterus  will  vary  according 
as  the  placenta  has  been  expelled  or  not.  In  the  former  case 
the  body  of  the  uterus  is  represented  by  an  almost  solid  mass 
of  muscle  including  in  its  interior  the  almost  completely  ob¬ 
literated  cavity,  and  measures  on  the  average  16  cm.  in  length, 
12  cm.  in  breadth  and  8  cm.  in  thickness.  In  other  words,  the 
thin-walled  muscular  sac  depicted  in  Fig.  1,  has  become  trans¬ 
formed  into  a  structure  whose  walls  average  3.5  to  4  cm.  in 
thickness.  Strange  to  say,  in  this  group  of  specimens,  par¬ 
ticularly  when  hardened,  it  is  frequently  impossible  to  identify 
the  placental  site  with  the  naked  eye,  and  its  location  can  be 
determined  only  after  microscopical  examination. 

In  the  specimens  in  which  the  placenta  remains  in  situ , 
the  body  of  the  uterus  is  still  larger,  and  the  comparison  of 
Fig.  1  with  Fig.  6,  which  represents  a  sagittal  mesial  section 
through  such  a  specimen,  after  hardening,  gives  a  graphic 
picture  of  the  changes  that  have  occurred.  In  the  first  place 
the  thin-walled  full-term  pregnant  uterus  has  become  dimin¬ 


ished  by  about  one  half  in  length  and  thickness  and  converted 
into  a  thick-walled  structure,  whose  cavity  is  completely  oc¬ 
cupied  by  the  placenta  and  the  foetal  membranes.  The  mus¬ 
cular  walls  have  increased  to  2.5  to  3  cm.  in  thickness,  while 
the  uterine  cavity  has  become  diminished  from  a  huge  space 
to  a  mere  slit  between  the  free  surface  of  the  placenta  and  the 
anterior  uterine  wall.  At  the  same  time  the  area  of  placental 
attachment  has  decreased  nearly  one  half  in  length,  while  the 
placenta  has  increased  several  times  in  thickness.  Further¬ 
more,  the  foetal  membranes  have  been  transformed  from  a 
structure  but  little  thicker  than  a  sheet  of  paper  into  a  layer 
several  millimeters  thick,  which  presents  a  wrinkled  appear¬ 
ance  and  upon  closer  inspection  is  seen  to  be  made  up  of 
myriads  of  minute  wavy  folds  or  festoons. 

In  several  instances,  in  which  the  placenta  was  inserted  upon 
the  posterior  wall  of  the  uterus  with  its  upper  margin  extending 
well  into  the  fundal  region,  another  phenomenon  was  observed  : 
namely,  the  posterior  wall,  with  the  placenta  still  attached, 
became  inverted  through  the  uterine  incision.  That  this  was 
the  result  of  uterine  retraction  was  clearly  demonstrated  by  the 
fact  that  on  one  occasion  I  observed  the  same  phenomenon 
follow  the  sudden  contraction  of  the  still  warm  uterus  incident 
to  its  immersion  in  a  10-per-cent  solution  of  formalin. 

The  consideration  of  the  histological  conditions  obtaining 
in  the  empty  uterus  will  be  deferred  until  later,  and  we  shall 
now  turn  to  those  observed  ini  uteri  in  which  the  placenta 
is  still  in  situ.  In  all  of  the  15  specimens  belonging  in  this 
category  the  placental  site  had  undergone  a  definite  decrease 
in  size,  whence  it  would  naturally  be  inferred  that  the  decidua 
basalis  must  have  undergone  a  corresponding  thickening. 
Doubtless,  this  did  occur,  but  the  study  of  our  specimens  indi¬ 
cate  that  it  is  much  less  extensive  than  might  have  been 
expected,  and  still  further  confirms  the  statements  made  above 
concerning  the  varying  structure  of  that  membrane.  Desig¬ 
nating  the  decidua  basalis  as  thick  or  thin  according  as  it  equals 
or  exceeds  2  mm.,  or  measures  less  than  1  nnn.,  respectively, 
our  figures  give  the  following  data :  decidua  basalis,  thick,  two 
cases,  thin,  seven  cases,  varying,  five  cases,  and  lacking,  one 
case. 

The  last  observation  (Specimen  No.  713)  is  of  particular 
interest,  as  in  it  the  chorionic  villi  were  either  attached  directly 
to  the  muscularis  or  were  separated  from  it  by  a  very  thin  layer 
of  canalized  fibrin  containing  a  few  isolated  decidual  cells. 
But  in  any  event,  the  classical  compact  and  spongy  layers  were 
lacking  and,  had  separation  occurred,  it  could  not  have  been 
described  as  following  the  mechanism  usually  outlined  in  the 
text-books. 

As  has  already  been  mentioned,  in  all  of  the  specimens  in 
which  the  placenta  remained  in  situ,  as  well  as  in  a  number  in 
which  it  had  been  expelled,  but  in  which  a  portion  of  the  mem¬ 
branes  had  been  retained,  the  interior  of  the  uterus  was  lined 
by  a  layer  of  tissue  several  millimeters  thick,  which  instead 
of  presenting  the  smooth  glistening  appearance  of  the  distended 
amnion  offered  a  dull  corrugated  surface,  which  upon  closer 
examination  was  found  to  be  due  to  the  presence  of  myriads 
of  minute  folds  or  projections. 
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Upon  microscopic  examination  it  becomes  apparent  that  this 
appearance  is  clue  to  the  fact  that  the  decidua  vera  and  the 
chorion  laeve  had  been  thrown  into  delicate  waves  or  festoons, 
while  the  amnion,  unable  to  accommodate  itself  to  the  process, 
had  become  puckered,  with  the  result  that  its  free  surface  was 
converted  into  innumerable  papillary  excrescences  of  varying 
size. 

Figs.  7  and  8  give  an  excellent  idea  of  these  changes  and 
offer  "a  marked  contrast  to  the  conditions  present  in  the  un¬ 
delivered  uterus  at  term,  as  shown  in  Fig.  2. 

Careful  study  of  such  sections  show  that  the  bulk  of  the 
decidua  vera  is  contained  in  the  interior  of  the  festoons,  and 
that  only  a  relatively  small  portion  remains  in  contact  with  the 
muscularis ;  and  furthermore,  that  its  line  of  junction  with  the 
latter  has  become  wavy  or  serrated,  so  that  in  many  places  small 
triangular  masses  of  decidual  tissue,  containing  well-preserved 
gland  spaces,  project  down  into  the  interstices  between  the 
muscle  bundles.  In  other  words,  the  mutual  relation  between 
the  two  structures  has  been  restored  to  that  which  existed  m 
the  early  months  of  pregnancy,  and  which  had  disappeared 
with  the  increasing  distention  of  the  pregnant  uterus.  Pro¬ 
cesses  of  chorionic  connective  tissue  covered  by  many  layers 
•  of  chorionic  epithelium,  in  which  remnants  of  atrophic  villi 
are  sometimes  visible,  project  down  between  the  decidual  folds 

and  are  firmly  united  to  them. 

This  festooning  of  the  fatal  membranes  and  the  decidua 
was  noted  by  Dohrn  in  1865  and  by  Ahlfeld  in  1881,  but  was 
first  thoroughly  described  by  Barbour  in  1884,  whose  article 
was  accompanied  by  excellent  colored  illustrations.  Since 
then  it  has  been  mentioned  by  various  writers,  among  whom 
Champneys,  Kronig,  Keilmann  and  Gessner  may  be  mentioned. 
Accordingly,  although  this  observation  is  not  new,  I  do  not 
think  that  its  significance  has  been  sufficiently  appreciated, 
either  on  account  of  its  scientific  interest  or  because  of  its 
bearing  upon  the  mechanism  of  the  separation  of  the  mem¬ 
branes. 

Of  course  its  mode  of  production  is  perfectly  apparent,  and 
represents  nature’s  method  of  temporarily  adjusting  the  large 
superficies  of  the  interior  of  the  full-term  pregnant  uterus 
to  the  restricted  area  available  in  the  freshly  delivered  organ. 
Its  bearing,  however,  upon  the  mechanism  of  separation  of  the 
membranes,  and  the  regeneration  of  the  endometrium  post 
partum  is  of  prime  importance.  From  a  study  of  the  illustra¬ 
tions,  it  is  evident  that  separation  can  occur  only  at  the  basal 
ends 'of  the  festoons,  and  that  as  many  of  them  reach  almost 
to  the  muscularis  and  as  the  bulk  of  the  decidua  vera  i« 
included  between  them,  only  a  minimal  amount  of  decidua 
will  ordinarily  be  left  in  utero.  In  these  circumstances,  there¬ 
fore,  separation  must  usually  occur  in  the  deepest  layers  of 
the  spongy  layer,  so  that  the  triangular  areas  of  decidual  tissue 
included  between  the  muscle  bundles  must  play  a  very  promi¬ 
nent  part  in  the  process  of  post-partum  regeneration. 

Corresponding  to  the  diminution  in  size  of  the  maternal 
aspect  of  the  placenta,  the  amnion  covering  its  foetal  surface 
is  frequently  thrown  into  folds,  similar  to  those  occuning  in 
the  membranes.  The  chorionic  membrane,  however,  does  not 


take  part  in  the  process,  and  continues  to  present  a  smooth 
foetal  surface. 

Mechanism  of  Separation  of  the  Placenta  and  Membranes. 
—As  early  as  1881,  Ahlfeld  attempted  to  study  this  problem 
upon  the  basis  of  the  findings  in  a  uterus  removed  by  Dohrn 
at  a  Porro  Cesarean  section.  As  in  his  specimen  the  uterine 
cavity  was  obliterated  and  the  placenta  still  firmly  attached, 
he  concluded  that  retroplacental  haemorrhage  was  not  the 
essential  factor  in  inaugurating  the  separation  of  the  organ,  and 
he  therefore  attributed  it  to  the  inability  of  the  maternal  sur¬ 
face  of  the  placenta  to  accommodate  itself  to  the  constantly 

decreasing  area  of  the  placental  site. 

Opposition  to  his  teachings  immediately  developed,  and 
Sanger,  Leopold,  Kerr  and  others  contended  that  such  pro¬ 
nounced  alterations  in  the  action  of  the  uterus  must  result 
from  the  presence  of  the  incision  in  its  anterior  wall  that  it 
would  be  inadmissible  to  assume  that  phenomena  following 
Csesarean  section,  no  matter  whether  the  uterus  was  retained 
or  removed,  would  necessarily  apply  to  the  normal  unopened 

organ. 

Barbour  and  Hart  did  not  share  this  view,  but  contended 
that  such  observations  threw  a  flood  of  light  upon  the  normal 
mechanism  of  the  separation  of  the  placenta.  They,  as  well 
as  Schroeder,  Stratz,  Nylioff,  and  others,  held  that  separation 
did  not  normally  occur  during  the  contractions  of  the  first  and 
second  stages  of  labor,  for  the  reason  that  the  placenta  was 
firmly  pressed  against  its  site  of  attachment  by  the  general 
intrauterine  pressure,  and  furthermore,  that  the  moderate 
diminution  in  area  of  the  placental  site  was  compensated  for 
by  a  corresponding  decrease  in  size  of  the  placenta,  which  was 
brought  about  by  a  part  of  the  contents  of  the  vessels  m  the 
chorionic  villi  being  mechanically  squeezed  into  the  general 
foetal  circulation.  In  the  third  stage  of  labor,  on  the  other 
hand,  these  factors  no  longer  come  into  play,  and  the  lack  of 
correspondence  between  the  placenta  and  its  area  of  attachment 
becomes  greatly  accentuated.  Barbour  contended  that  this 
only  prepared  the  way  for  separation,  but  that  the  process  was 
not  inaugurated  until  alternating  contraction  and  relaxation 
occurred  later.  Consequently,  he  attributed  the  separation  to 
uterine  activity,  and  believed  that  retroplacental  bleeding  was 
only  a  secondary  factor.  Hart  expressed  himself  more  or  less 
paradoxically,  and  stated  that  separation  was  less  the  result 
of  diminution  in  the  area  of  the  placental  site  than  of  a  relativ e 
enlargement  of  the  placenta,  which  resulted  from  the  inability 
of  the  vessels  of  the  chorionic  villi  to  rid  themselves  of  their 

contents. 

While  I  am  prepared  to  admit,  at  least  in  part,  the  justice 
of  the  contentions  of  those  who  claim  that  incision  and  manipu¬ 
lation  of  the  uterus  introduce  a  disturbing  factor  into  the 
physiology  of  the  third  stage  of  labor,  I  nevertheless  feel  that 
our  series  of  specimens— and  particularly  those  in  which  the 
placenta  remained  in  situ — give  important  clews  concerning 
the  mechanism  of  separation. 

In  the  first  place,  they  clearly  demonstrate  the  diminution 
in  the  area  of  the  placental  site,  and  show  that  the  placenta, 
in  order  to  accommodate  itself  to  the  process,  has  increased 


November,  1917.] 


JOHNS  HOPKINS  HOSPITAL  BULLETIN. 


339 


markedly  in  thickness.  In  the  second  place,  the  fact  that  in 
nearly  one  third  of  the' specimens  the  placenta  was  still  in  situ 
and  showed  no  sign  of  separation  or  of  haemorrhage  beneath  it, 
during  the  10  or  15  minutes  which  had  elapsed  between  the 
delivery  of  the  child  and  the  amputation  of  the  uterus,  clearly 
demonstrates  that  retroplacental  haemorrhage  does  not  always 
appear  promptly,  and  to  some  extent  justifies  the  assumption 
that  it  is  not  usually  the  primary  factor  concerned,  but  de- 
velopes  secondarily  after  some  other  mechanism  has  inaugu¬ 
rated  the  separation. 

In  the  third  place,  the  festooning  of  the  foetal  membranes 
and  the  decidua  gives  conclusive  information  concerning  the 
mechanism  of  their  separation ;  as  it  is  apparent  that  the  way 
has  been  prepared  for  their  detachment  by  traction  or  gravity 
as  soon  as  the  placenta  has  become  loosened  from  its  attachment 
and  begins  to  descend. 

On  the  other  hand,  our  specimens  give  no  information  con¬ 
cerning  the  immediate  cause  of  separation  of  the  placenta,  and 
force  us  to  take  refuge  in  hypotheses  if  we  wish  to  attempt  to 
explain  the  entire  mechanism  of  the  process.  Figure  9,  which 
represents  a  section  through  a  uterus  in  which  the  placenta  was 
partially  adherent,  shows  very  clearly  the  line  of  cleavage  in 
the  decidua  basalis,  and  the  relative  amounts  of  it  which  are 
cast  off  with  the  placenta  and  retained  in  utero,  respectively. 
Furthermore,  the  relatively  small  size  of  the  space  between 
the  two  layers  indicates  that  the  amount  of  retroplacental 
bleeding  has  been  minimal. 

Location  of  Separation  of  Placenta  and  Membranes. — Al¬ 
though  Matthews  Duncan,  in  1868,  had  given  an  extensive 
historical  resume  of  the  work  done  upon  this  subject,  in  which 
he  pointed  out  the  fallacy  of  the  older  view  that  the  entire 
mucosa  was  cast  off  at  the  time  of  labor  and  showed  that  con¬ 
siderable  portions  of  it  were  normally  retained  and  served  for 
the  regeneration  of  the  new  endometrium,  it  was  not  until 
after  the  appearance,  in  1870,  of  Friedlander’s  classical  work 
upon  the  structure  of  the  decidua  that  interest  in  the  question 
became  acute.  As  is  well  known,  this  writer  gave  an  accurate 
description  of  its  histological  structure,  and  established  the 
differentiation  between  the  compact  layer  adjoining  the  uterine 
cavity  and  the  spongy  layer  adjoining  the  muscularis.  He 
also  stated  that  at  the  time  of  labor  separation  normally 
occurred  in  the  deeper  portion  of  the  compact  layer,  so  that  a 
thin  remnant  of  it  as  well  as  the  entire  spongy  layer  was 
retained. 

This  doctrine  remained  uncontradicted  for  five  years,  when 
Langhans  stated  that  it  was  quite  erroneous,  and  that  the  line 
of  cleavage  normally  occurred  in  the  spongy  layer,  so  that  only 
the  fundi  of  the  glands  were  retained  and  were  available  for 
the  regeneration  of  the  endometrium.  As  the  extensive  work 
of  Ivundrat  and  Engelmann  and  of  Leopold  upon  the  structure 
of  the  endometrium  in  its  various  phases  was  published  about 
the  same  time  and  confirmed  Langhans’  views,  it  has  been 
generally  accepted  that  separation  normally  occurs  in  the 
spongy  layer,  and  this  teaching  has  been  incorporated  into  the 
text-books. 


Friedlander  did  not  allow  Langhans’  teachings  to  go  unchal¬ 
lenged,  and  in  1878,  reiterated  his  original  view,  at  the  same 
time  giving  a  description  of  a  specimen  in  which  the  entire 
decidua  had  been  retained  after  the  extrusion  of  the  placenta. 
Various  other  writers  took  a  more  conservative  position;  thus, 
Kiistner  and  Fehling  held  that  cleavage  might  occur  in  either 
layer,  and  Caratulo  stated  that  it  occurred  in  the  spongy  layer 
at  the  placental  site  and  in  either  the  compact  or  spongy  layer 
elsewhere  in  the  uterus.  Barbour,  on  the  other  hand,  believed 
that  the  significance  of  the  spongy  layer  had  been  greatly  ex¬ 
aggerated,  while  Ivronig,  in  1901,  expressed  surprise  at  finding 
how  little  decidual  tissue  was  normally  retained. 

In  view  of  these  contradictory  statements,  the  findings  in 
our  series  of  specimens  may  be  of  interest.  As  has  already 
been  gathered  from  the  description  of  the  placenta  and  mem¬ 
branes  before  delivery,  it  is  apparent  that  uniform  condi¬ 
tions  do  not  always  obtain  and  that  the  structure  of  the 
decidua  basalis  and  vera  at  term  differ  so  markedly  from  those 
existing  in  the  early  months  of  pregnancy  that  it  is  to  be 
assumed  that  the  conditions  found  immediately  post  partum 
would  not  correspond  with  those  postulated  by  the  assumption 
that  Friedlander’s  classical  description  of  the  structure  of  the 
decidua  persists  throughout  the  entire  duration  of  pregnancy. 

Our  findings  fully  bear  out  these  d  priori  deductions,  as  40 
of  our  specimens  are  available  for  solving  the  question.  They 
show  that  separation  had  occurred  entirely  in  the  compact  or 
in  the  spongy  layer  in  7  and  28  instances,  respectively;  while 
in  five  other  instances  the  separation  was  irregular,  occurring 
in  some  areas  in  the  compact  and  in  others  in  the  spongy  layer. 

Still  more  definite  conclusions  may  be  deduced  from  the 
study  of  the  35  specimens  in  which  the  placenta  and  mem¬ 
branes  had  separated  before  amputation  of  the  uterus.  Thus, 
sections  through  the  placental  site  show  that  the  portion  of 
decidua  retained  could  be  designated  as  thick  in  10  and  as  thin 
in  10  other  specimens.  In  an  additional  instance  no  trace  of 
decidua  could  be  found,  while  in  the  remaining  14  specimens 
the  amount  retained  varied,  being  thick  in  some  places  and 
thin  in  others,  and  entirely  lacking  in  still  others,  except  for 
the  minimal  amounts  contained  in  the  triangular  areas  extend¬ 
ing  down  between  the  fibers  of  the  retracted  muscularis. 

Fig.  10,  gives  a  good  idea  of  the  conditions  obtaining  when 
cleavage  has  occurred  in  the  compact  layer,  and  the  poor  preser¬ 
vation  of  the  glandular  epithelium,  except  in  the  immediate 
vicinity  of  the  muspularis,  makes  it  evident  that  everything 
above  it  will  probably  be  cast  off  in  the  lochia  before  the 
process  of  regeneration  is  inaugurated.  Figures  11  and  12, 
which  are  diagrams  from  sections  through  different  portions 
of  the  placental  site  of  another  uterus,  give  a  clear  idea  of 
the  varying  amounts  of  decidua  basalis  which  may  be  retained 
in  the  same  organ.  Furthermore,  sections  outside  of  the 
placental  site  show  that  analogous  variations  occur  in  the 
decidua  vera.  Thus,  the  retained  portion  was  found  to  be  thick 
in  11,  thin  in  7  and  of  varying  thickness  in  17  instances. 

In  other  words,  our  study  shows  that  hard  and  fast  rules 
cannot  be  laid  down  concerning  the  line  of  cleavage  during 
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the  third  stage  of  labor  or,  as  to  the  amount  of  decidua  which 
will  be  retained  at  the  placental  site  or  elsewhere  in  the  uterus. 

In  some  cases  cleavage  occurs  definitely  in  the  spongy  layer, 
less  frequently  in  the  compact  layer,  but  very  often  it  is  irreg¬ 
ular,  involving  the  spongy  layer  in  some  places  and  the  com¬ 
pact  layer  in  others.  Consequently,  the  amount  of  decidua 
retained  may  vary  greatly  in  different  specimens,  and  all 
gradations  may  be  observed  varying  from  a  thick  layer  on  the 
one  hand  to  minute  decidual  triangles  between  the  serrated 
margin  of  the  muscularis  on  the  other. 

Placental  Site-.— The  structure  of  the  decidua  basalis  both 
before  and  after  the  separation  of  the  placenta  has  already 
been  studied,  but  several  histological  points  of  interest  in  this 
area  remain  to  be  considered — particularly  the  occurrence  of 
foetal  cells  and  certain  vascular  changes. 

In  a  previous  section  of  this  report  reference  was  made  to 
the  fact  that  in  not  a  few  specimens  it  was  impossible  to  locate 
the  placental  site  macroscopically,  and  that  its  location  could 
only  be  established  after  microscopical  study.  In  such  cases 
neither  the  amount  of  decidual  tissue  retained  nor  the  increased 
vascularity  enables  one  to  make  a  decision,  which  in  our  ex¬ 
perience  depends  almost  entirely  upon  the  recognition  of  foetal- 
cell  infiltration  or  of  certain  vascular  changes,  which  only 
occur  in  this  locality. 

As  early  as  1865  Dohrn  described  in  the  decidual  basalis 
the  presence  of  large  cells  with  deeply  staining  nuclei  which 
stood  out  in  marked  contrast  against  the  typical  decidual  cells. 
Friedlander  and  Leopold  observed  similar  structures,  which 
the  latter  described  as  decidual  giant  cells,  and  held  that  their 
active  invasion  of  the  vessels  played  a  causal  part  in  the  pro¬ 
duction  of  the  thrombosis,  which  he  believed  was  essential  to 
the  onset  of  labor  and  to  the  prevention  of  post-partum  haemor¬ 
rhage. 

Since  then  these  cells  have  been  studied  by  numerous  inves¬ 
tigators,  among  whom  Pels-Leusden,  Winkler,  Pinto,  Aschoff 
and  Schickele  may  be  mentioned.  They  vary  greatly  m  size 
and  shape,  but  possess  the  common  feature  that  their  nuclei 
contain  an  abundant  chromatic  network  which  stains  deeply 
with  various  reagents.  The  cells  may  be  spindle-shaped,  round, 
polygonal  or  irregular  in  outline  and  sometimes  contain  several 
nuclei.  They  occur  only  at  the  placental  site,  but  aie  not 
limited  to  the  decidua  basalis,  as  they  may  extend  far  down 
into  the  muscularis,  usually  in  connection  with  strands  of  con¬ 
nective  tissue  accompanying  the  blood-vessels.  They  begin 
to  appear  in  the  early  weeks  of  pregnancy,  attain  their  maxi¬ 
mum  development  somewhere  between  the  fourth  and  fifth 
months,  usually  persist  throughout  the  balance  of  pregnancy, 
and  disappear  during  the  first  week  of  the  puerpenum. 

It  would  lead  too  far  afield  to  consider  their  history  and 
significance,  and  it  must  suffice  to  say  that,  while  Pels- 
Leusden,  Winkler,  Pinto  and  others  hold  that  they  are  mater¬ 
nal  in  origin,  the  great  majority  of  authorities  consider  that 
they  are  wandering  foetal  cells  derived  from  the  chorionic 
epithelium,  in  which  opinion  I  concur. 

Such  foetal  cells  were  present  in  the  placental  site  in  35  of 
our  50  specimens,  and  in  a  number  of  instances,  as  has  already 


been  indicated,  were  the  principal  factor  in  leading  to  .  its 
identification.  Their  presence  in  70  per  cent  of  our  specimens 
effectively  disposes  of  the  statement  of  those  authors,  who 
contend  that  they  disappear  normally  before  full  term  is 
reached. 

As  has  already  been  indicated,  Friedlander,  and  mare 
particularly  Leopold,  directed  attention  to  the  invasion  of 
venous  channels  in  the  placental  site  by  the  so-called  decidual 
giant  cells.  They  held  that  the  process  originated  in  the 
later  days  of  pregnancy,  and  was  the  main  factor  concerned 
in  the  production  of  thrombosis,  which  they  believed  played 
an  important  part  in  the  causation  of  labor  and  particularly 
in  the  prevention  of  haemorrhage  after  the  extrusion  of  the 
placenta.  Since  then  the  regular  occurrence  of  such  throm¬ 
boses  has  been  generally  accepted  and  taught. 

The  study  of  our  specimens,  however,  has  shown  that  such 
teachings  are  erroneous,  and  while  thrombosed  vessels  can 
always  be  found  at  the  placental  site  of  women  dying  during 
the  puerperium  they  are  usually  lacking  in  freshly  delivered 
uteri.  Our  statistics  show  that  they  were  present  in  11  of  our 
50  specimens,  but  in  every  instance  the  thrombi  were  fresh, 
merely  consisted  of  recently  clotted  blood,  and  showed  no  evi¬ 
dence  of  organization.  Consequently,  I  feel  justified  in  con¬ 
cluding  that  thrombosis  is  not  a  characteristic  feature  of  the 
freshly  delivered  uterus,  that  when  it  occurs  it  is  a  secondar} 
process  incident  to  the  cutting  off  of  the  circulation,  and 
that  it  cannot  be  regarded  as  the  prime  factor  in  the  control 

of  bleeding. 

On  the  other  hand,  certain  other  vascular  changes  occur 
in  the  decidua  basalis  and  the  subjacent  muscularis  with  much 
greater  regularity,  and  when  present  clearly  indicate  the  loca¬ 
tion  of  the  placental  site.  These  changes  consist  primarily 
in  the  conversion  into  fibrinoid  tissue  of  the  walls  of  both 
arterial  and  venous  vessels.  In  this  tissue  the  outlines  of 
cells  in  various  stages  of  preservation  may  be  detected,  while 
occasionally  masses  of  similar  cells  lie  directly  beneath  the 
endothelial  lining;  and  exceptionally  occupy  the  lumen  as  well. 
In  some  cases  the  lumen  of  the  vessel  is  preserved,  but  in 
others  it  is  encroached  upon  by  the  collapse  of  its  degenerated 
walls  with  the  result  that  hyalin  structures  of  bizarre  outline 
are  formed,  which  are  suggestive  of  somewhat  similar  forma¬ 
tions  observed  in  the  ovary.  In  still  other  instances,  the  exte¬ 
rior  of  the  vessel  consists  of  an  irregularly  shaped  ring  of 
hyalin  or  fibrinoid  material  enclosing  a  mass  of  loose  con¬ 
nective  tissue,  in  whose  center  is  a  small  and  often  irregularly 
shaped  lumen,  which  is  lined  with  apparently  normal  endo¬ 
thelium;  while  in  other  instances  all  trace  of  the  lumen  has 
disappeared. 

These  changes  were  noted  in  27  of  our  50  specimens,  and 
while  the  study  of  a  series  of  pregnant  uteri  shows  that  they 
are  observed  most  frequently  in  the  last  months  of  pregnancy, 
they  are  nevertheless  sometimes  present  during  its  first  half. 
As  far  as  I  can  learn  these  changes  were  first  described  by 
Patenko  in  1879,  but  failed  to  create  any  considerable  interest 
until  recently.  Since  1910,  however,  they  have  been  exten- 
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sively  studied  by  Frankl  and  Stolper,  Schickele,  Heckner, 
Hinselniann  and  others,  but  no  general  agreement  has  been 
reached  as  to  their  mode  of  production,  although  the  pre¬ 
vailing  opinion  is  that  they  are  due  to  the  invasion  of  the 
vessel  walls  by  foetal  elements  with  subsequent  fibrinoid  degen¬ 
eration. 

I  am  not  prepared  at  present  to  express  a  definite  opinion 
as  to  their  mode  of  production  or  significance,  but  1  expect 
within  a  reasonable  time  to  publish  a  communication  upon 
the  subject,  which  I  hope  will  aid  in  its  solution.  Conse¬ 
quently,  all  I  can  say  at  this  time  is  that  they  were  noted  in 
more  than  one  half  of  our  specimens,  and  that  in  doubtful 
cases  their  presence  has  sometimes  been  the  definitive  factor 
in  identifying  the  placental  site. 

I  shall  likewise  say  nothing  concerning  the  obliteration  of 
arteries  outside  of  the  placental  site,  of  their  regeneration  in 
subsequent  pregnancies,  nor  of  the  increase  in  elastic  tissue 
which  is  associated  with  the  process.  These  changes  have  been 
considered  in  detail  by  Balin,  Pankow,  Szasz-Schwarz,  Goodall 
and  others,  but  my  opinions  concerning  their  significance  are 
as  yet  too  hazy  to  permit  me  to  make  definite  statements  con¬ 
cerning  them. 

Muscular  Retraction. — In  considering  the  structure  of  the 
full-term  pregnant  uterus  depicted  in  Fig.  1,  attention  was 
directed  to  the  excessive  thinness  of  its  muscular  walls,  and 
to  the  fact  that  their  fibers  had  lost  the  felt-like  structure 
characteristic  of  early  pregnancy  and  had  become  arranged 
in  almost  parallel  strands.  Coincidently  with  the  emptying  of 
the  uterus  at  the*  time  of  labor  and  the  great  increase  in  the 
thickness  of  its  walls,  the  arrangement  of  the  muscle  fibers 
undergoes  immediate  change,  and  microscopical  examination 
shows  that  the  individual  muscle  cells  have  become  consider¬ 
ably  diminished  in  length  and  increased  in  thickness.  Coin¬ 
cidently  with  this  change  the  muscle  bundles  have  lost  their 
more  or  less  parallel  arrangement  and  now  pursue  an  irregular 
and  complicated  course.  In  many  instances  the  fibers  are 
markedly  curved,  suddenly  bend  at  acute  angles,  and  in  general 
interlace  in  such  a  way  as  to  make  it  impossible  to  describe 
their  course. 

This  change,  of  course,  is  incident  to  the  contraction  and 
retraction  of  the  organ,  and  was  clearly  noted  in  42  of  the 
50  specimens. 

Inflammation  of  the  Decidua. — In  the  first  section  of  the 
article  attention  was  directed  to  the  fact  that  in  8  instances 
the  indication  for  the  removal  of  the  uterus  consisted  in  frank 
intra-partum  infection.  In  all  of  these  cases,  microscopical 
examination  revealed  the  existence  of  acute  inflammatory 
changes  in  the  decidua.  In  every  instance,  the  process  was 
most  intense  in  the  lower  uterine  segment,  thus  indicating 
that  the  infection  had  ascended  from  below.  In  a  number 
of  instances  the  placental  site  was  involved  in  the  process, 
and  there  is  every  probability  that  a  considerable  number  of 
the  women  would  have  presented  severe,  if  not  fatal,  infection 
in  the  puerperium  had  the  uterus  not  been  removed,  and  thus 
additional  evidence  is  ’  afforded  of  the  wisdom  shown  in 
adopting  a  radical  course. 


In  addition  to  the  eight  cases  just  mentioned,  definite 
inflammatory  changes  were  noted  in  12  other  specimens. 
These  were  all  derived  from  patients  who  had  been  examined 
by  outside  physicians  before  admission  to  the  service,  or  in 
whom  for  one  reason  or  another  interference  had  been  deferred 
until  late  in  labor.  In  a  number  of  these  specimens  appro¬ 
priate  methods  of  staining  enabled  us  to  demonstrate  the 
presence  of  streptococci  in  the  tissues,  but  in  others,  such  bac¬ 
teriological  evidence  could  not  be  adduced. 

The  fact  that  inflammatory  changes  were  present  in  40  per 
cent  of  our  specimens  is  very  impressive  and  serves  to  demon¬ 
strate  anew  the  dangers  of  conservative  Caesarean  section 
when  performed  at  any  other  than  the  optimal  time — namely, 
at  an  appointed  date  during  the  last  days  of  pregnancy  or 
within  a  few  hours  after  the  onset  of  labor  in  patients  who 
have  recently  been  examined  only  by  those  who  observe  an 
appropriate  technique.  In  this  group  of  cases,  at  least,  I  feel 
that  the  disadvantages  incident  to  permanent  sterilization  have 
been  more  than  compensated  for  by  the  increased  saving  of 
maternal  life  resulting  from  the  radical  operation. 

Behavior  of  the  Cicatrix  after  repeated  Caesarean  Section. — 
In  our  series  of  specimens  are  included  10  uteri  which  had 
already  been  subjected  to  Caesarean  section  upon  one  or  more 
previous  occasions,  and  it  will  be  interesting  to  study  the 
cicatrix  in  connection  with  the  frequently  made  statement 
that  it  always  constitutes  a  locus  minoris  resistentice  and  thus 
affords  justification  for  the  dictum — “  Once  a  Caesarean,  always 
a  Caesarean.” 

In  eight  of  the  specimens,  one  of  which  had  been  subjected 
to  two  and  another  to  three  previous  sections,  it  was  difficult 
to  find  the  old  cicatrix  by  examination  with  the  naked  eye, 
and  the  only  indication  of  its  existence  was  afforded  by  the 
presence  of  slight  vertical  depressions  upon  the  external  and 
internal  surfaces  of  the  uterus.  In  these  specimens  micro¬ 
scopic  examination  revealed  the  entire  absence  of  scar  tissue 
in  the  uterine  wall  and  showed  that  the  muscle  fibers  extended 
across  the  site  of  the  old  incision  as  if  it  had  never  existed. 

In  other  words,  examination  showed  that,  following  the 
section,  the  uterine  wall  had  been  restored  to  its  integrity, 
and  that  if  offered  little  more  chance  for  rupture  than  had 
a  previous  operation  not  been  performed.  It  is  interesting 
to  note  that  in  this  series  of  cases  the  convalescence  from  the 
previous  operation  had  been  uneventful  and  uncomplicated, 
at  least  so  far  as  the  patients  operated  upon  by  us  were  con¬ 
cerned. 

In  another  specimen,  however,  totally  different  conditions 
obtained.  In  this  a  deep  furrow  existed  upon  the  external  sur¬ 
face  and  a  corresponding  furrow  upon  the  internal  surface  of 
the  contracted  amputated  uterus,  the  two  being  separated  by  a 
band  of  tissue  3  mm.  thick,  which  contrasted  markedly  with 
the  adjacent  uterine  walls  which  measured  2.5  cm.  in  thick¬ 
ness.  Under  the  microscope  it  was  seen  that  the  external 
furrow  was  covered  by  peritoneal  epithelium,  while  the  internal 
furrow  was  lined  with  typical  decidua.  The  intervening  mus- 
cularis,  however,  showed  no  sign  of  scar  tissue,  and  differed 
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from  the  normal  only  by  its  extreme  thinness.  In  this  instance 
it  is  apparent  that  the  healing  following  the  previous  operation 
had  been  defective,  and  that  during  the  latter  part  of  pregnancy 
the  portion  of  the  uterine  wall  corresponding  to  the  cicatrix 
must  have  been  of  extreme  tenuity  and  offered  conditions  very 
favorable  for  rupture,  which  fortunately  had  not  occurred. 
The  history  of  this  patient  shows  that  the  convalescence  from 
the  first  operation  had  been  stormy,  the  abdominal  incision 
had  broken  down  and  that  she  had  just  escaped  with  her  life. 

In  the  last  specimen,  actual  rupture  had  occurred  in  the 
eighth  month  of  pregnancy,  the  foetus  surrounded  by  the 
placenta  and  membranes  having  escaped  into  the  abdominal 
cavity.  The  patient,  however,  exhibited  no  symptoms  of  shock, 
and  made  an  uninterrupted  recovery  after  removal  of  the 
uterus.  ]\I  icroscopical  examination  of  the  ruptured  cicatrix 
showed  that  the  placenta  had  been  attached  under  it,  and  that 
the  uterine  walls  were  densely  infiltrated  with  foetal  cells.  It 
Was  impossible  to  determine  the  extent  to  which  the  site  of  the 
cicatrix  had  been  thinned  out  before  rupture,  but  it  is  permis¬ 
sible  to  believe  that  the  thinning  had  been  excessive,  and  that 
the  scar  was  still  further  weakened  by  the  invasion  of  foetal 
cells  and  by  the  development  of  uterine  sinuses,  so  that  it  had 
gradually  yielded  to  the  distention  as  term  was  approached. 
In  this  case,  also,  the  recovery  following  the  primary  operation 
had  been  complicated. 

The  details  concerning  this  series  of  cases  will  be  published 
in  full  later,  and  1  shall  only  say  in  this  place  that  the  evi¬ 
dence  at  our  disposal  indicates  that  the  healing  of  Caesarean 
section  wounds  is  generally  satisfactory,  provided  the  con¬ 
valescence  has  been  normal,  and  ordinarily  does  not  call  for 
a  repetition  of  the  procedure  unless  definitely  indicated  by 
the  existence  of  extreme  disproportion  or  some  other  condi¬ 
tions.  On  the  other  hand,  in  patients  in  whom  the  convales¬ 
cence  has  been  abnormal,  it  is  probable  that  the  cicatrix  will  be 
greatly  thinned  out  and  will  offer  a  locus  rninoris  resist  entice. 
In  such  cases,  a  repeated  Caesarean  section  may  be  indicated 
for  the  express  purpose  of  avoiding  a  subsequent  rupture. 
My  experience,  however,  shows  that  this  is  not  inevitable  and 
that  even  should  it  occur,  satisfactory  results  should  follow 
prompt  operation. 

For  practical  purposes,  therefore,  I  conclude  that  the  be¬ 
havior  of  the  cicatrix  can  be  regarded  with  equanimity  pro¬ 
vided  the  previous  convalescence  has  been  normal,  but  when 
it  has  been  disturbed  there  is  a  reasonable  probability  of  the 
occurrence  of  rupture,  and  that  such  patients  should  be  kept 
under  the  closest  observation  during  the  last  months  of  a 
succeeding  pregnancy. 
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PLATE  LXI. 


Fig.  1. — Vertical  mesial  section  through  a 
full-term  pregnant  uterus  ;  patient  dying  from 
eclampsia  before  onset  of  labor.  X  %. 


Fig.  <!.-  Vertical  mesial  section 
through  uterus  amputated  imme 
diately  post  partum.  X  %. 

Compare  with  Fig.  1.  and  note 
thick  muscular  walls,  placenta  in  xitit, 
obliteration  of  uterine  cavity  and  fes¬ 
tooning  of  foetal  membranes. 
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Fig.  2. — Section  through  uterine  wall  of  full-term  pregnant 
uterus  outside  of  placental  site,  showing  foetal  membranes, 
decidua  and  muscularis.  X  65. 

Am. — Amnion. 

C.  E. — Chorionic  epithelium. 

0.  F. — Canalized  fibrin. 

Dec. — Fused  decidua  vera  and  capsularis. 

Hus. — Muscularis. 


Fig.  3_ — Section  through  placental  site  before  onset 
of  labor,  showing  thin  decidua  basalis,  with  no  spongy 
layer.  X  65. 

C.  V. — Chorionic  villi. 

Dec. — Decidua  basalis. 

Mus. — Muscularis  showing  large  venous  sinuses. 
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Fig.  4. — Section  through  placental  site  before  onset  of 
labor,  showing  thicker  decidua  basalis  with  a  well- 
developed  spongy  layer.  X  65. 

B.  V. — Venous  sinuses  in  muscularis. 

C.  V. — Chorionic  villi. 

Dec. — Compact  layer  of  decidua. 

Fib. — Fibrinoid. 

Gld. — Glandular  or  spongy  layer  of  decidua. 

Mus. — Muscularis. 
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Fig.  5. — Section  through  placental  site  before  onset 
of  labor,  showing  above  fcetal  aspect  of  placenta,  below 
maternal  aspect  with  thin  decidua  basalis  and  a 
trophoblastic  septum,  extending  up  into  intervillous 
space.  X  65. 

Ain. — Amnion  and  chorionic  membrane. 

C.  E. — Chorionic  epithelium. 

C.  F. — Canalized  fibrin. 

C.  V. — Chorionic  villi. 

r>.  I. — Trophoblastic  septum. 

Mils. — Muscu  laris. 


.Fig.  7. — Section  through  wall  of  freshly  delivered  uterus  outside 
of  placental  site,  showing  festooning  of  membranes.  X  24. 

Am. — Amnion. 

C.  E. — Chorionic  epithelium. 

Dec. — Decidua  vera. 

Mus. — Muscularis. 


■  \>v\  /  ' ..  V|r;V> 
„  "  '  -  Y 


-  <-'i  ?'■  .V  l- . .  ‘.Z  „  i-  -  rxv,  - 

{:■■  •';**»'  •  ■  -  •  -*'/* 

1  4  -  ■  -  r *  •  : _ ^  :  r  * 

•  /.a-'.?,-'-':  .  •  a  -’..V*  •*/ 


Am. 


C.E. 


w  ^  ~  •  *1— 


Mus- 


Gld 


-G  Id- 


-  *’ 


'  Dorati, o  Pet€VS  -  'IS 


Fig.  8. — Portion  of  Fig.  7  more  highly  magni¬ 
fied.  X  65. 

Am. — Amnion. 

C.  E. — Chorionic  epithelium. 

Old. — Gland  spaces  in  decidua  vera. 

Mus. — Muscularis. 
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PLATE-  LXIV 


Fig.  9. — Diagram  represent¬ 
ing  uterus  with  partially  sepa¬ 
rated  placenta.  X  5. 

Am. — Amnion. 

C.  — Chorionic  membrane. 

D.  B. — Decidua  basalis  sepa¬ 
rated  into  two  layers  with  halm 
onlays  between  them. 

P.- — Placenta. 

Mus. — Muscularis. 


Fig.  12. — Diagram  of  another 
portion  of  the  same  placental  site, 
represented  in  Fig.  11.  showing 
retention  of  the  greater  part  of  the 
decidua  basalis. 
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Fig.  10. — Section  through  freshly  delivered  uterus,  showing 
that  separation  has  occurred  in  the  compact  layer,  leaving  a  por¬ 
tion  of  it  as  well  as  the  entire  spongy  layer  in  situ.  X  7o. 

B.  V. — Blood  vessel. 

Dec. — Compact  layer  decidua. 

(lid. — Gland  spaces. 

Mus. — Muscularis. 


Fig.  11. — Diagram  of  placental  site, 
showing  retention  of  minimal  amount 
of  decidua  basalis. 

D.  B. — Decidua  basalis. 

Mus. — Muscularis. 
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ADENOMYOMA  OF  THE  RECTO- VAGINAL  SEPTUM.1 

By  Thomas  S.  Cullen,  Baltimore,  Md. 


At  the  meeting  of  the  Southern  Surgical  and  Gynecological 
Association  in  1913  2  I  reported  two  cases  of  this  character 
that  had  recently  come  under  my  care  and  also  gave  a  short 
survey  of  the  existing  literature. 

At  the  meeting  of  the  American  Medical  Association  in 
1916  I  discussed  the  subject  more  fully  and  reported  three 
additional  cases.  For  an  extended  survey  of  this  interesting 
disease  the  reader  is  referred  to  the  paper  read  on  that 
occasion.3 

Adenomyoma  of  the  recto-vaginal  septum  is  a  diffuse  growth 
consisting  of  non-striated  muscle  and  fibrous  tissue  with  large 
or  small  areas  of  mucosa  identical  with  the  mucosa  of  the  body 
of  the  uterus  scattered  throughout  it.  This  mucosa  swells  at 
the  menstrual  period  and,  as  there  is  usually  no  escape  for  the 
blood,  the  gland  spaces  tend  to  become  cystic  and  are  filled 
with  blood;  or  there  is  hemorrhage  into  the  matrix  of  the 
tumor. 

The  tumor  in  the  beginning  is  very  small  and  starts  in  the 
vaginal  vault  just  behind  the  cervix;  or  it  may  be  recognized 
as  a  round  or  irregular  thickening,  not  over  1  cm.  in  diameter, 
behind  and  usually  attached  to  the  cervix.  The  growth  gradu¬ 
ally  spreads  in  a  diffuse  and  irregular  manner,  involves  the 
adjacent  anterior  rectal  wall  and  spreads  into  one  or  both 
broad  ligaments,  until,  finally,  everything  in  the  pelvis  may  be 
firmly  glued  into  one  mass. 

In  my  paper  of  1916  I  made  a  tentative  classification.  This 
grouping  may  profitably  be  retained  until  our  knowledge  of 
the  subject  has  been  augmented.  The  classification  with  the 
number  of  cases  brought  up  to  date  is  as  i  follows : 4 

1.  Small  adenomyomas  lying  relatively  free  in  the  recto¬ 
vaginal  septum  (Cullen’s  Case  1,  Stevens’  Case  1,  Stevens’ 
Case  5,  Nadal’s  case,  Cullen’s  Case  6). 


1  From  the  Gynecological  Department  of  The  Johns  Hopkins 
Hospital  and  The  Johns  Hopkins  University.  Read  before  the 
American  Gynecological  Society,  Pittsburgh,  May,  1917. 

2  Thomas  S.  Cullen:  Adenomyoma  of  the  Recto-Vaginal  Septum. 
Trans.  Southern  Surg.  and  Gyn.  Assoc.,  1913.  Adenomyoma  of  the 
Recto-Vaginal  Septum.  Jour.  Amer.  Med.  Assoc.,  March  14,  1914, 
p.  835. 

3 Thomas  S.  Cullen:  Adenomyoma  of  the  Recto-Vaginal  Septum. 
Jour.  Amer.  Med.  Assoc.,  Aug.  5,  1916,  Vol.  LXVII,  p.  401. 

4  For  an  admirable  review  of  the  foreign  literature  on  adeno¬ 
myoma  of  the  recto-vaginal  septum  consult  Cuthbert  Lockyer  in 
Eden  &  Lockyer’s  New  System  of  Gynecology,  Vol.  II,  p.  350.  It 
is  brim-full  of  interest. 


2.  Adenomyomas  adherent  to  the  posterior  surface  of  the 
cervix  and  at  the  same  time  to  the  anterior  surface  of  the 
rectum  (Lockyer’s  Case  2,  Cullen’s  Case  3,  Stevens’  Cases  2, 
3,  4  and  6,  Jessup’s  Cases  1  and  2). 

3.  Adenomyomas  gluing  the  cervix  and  rectum  together  and 
spreading  out  into  one  or  both  broad  ligaments  (Cullen’s 
Case  4,  Cullen’s  and  Richardson’s  Case  5,  Kellogg’s  case,5 
Cullen’s  Cases  7,  8  and  9). 

4.  Adenomyomas  involving  the  posterior  surface  of  the 
cervix,  the  rectum  and  broad  ligaments,  and  forming  a  dense 
pelvic  mass  that  cannot  be  liberated  (Cullen’s  Case  2). 

Of  course,  one  group  merges  imperceptibly  into  another, 
and  a  case  which  to-day  belongs  to  Group  1  may  in  a  few  years 
belong  to  Group  2  or  to  Group  3. 

Case  6  is  one  of  the  earliest  adenomyomas  on  record  and  was 
diagnosed  clinically.  Case  7  is  particularly  interesting.  The 
adenomyomatous  growth  was  evidently  a  very  active  one,  so 
active  that  it  welled  out  into  the  vagina  forming  adeno¬ 
myomatous  polypi  which  projected  into  the  vagina,  and  at 
some  points  areas  of  uterine  mucosa  lay  in  direct  contact  with 
the  cavity  of  the  vagina.  It  was  from  the  histological  exami¬ 
nation  of  one  of  the  vaginal  polypi  that  the  exact  diagnosis 
was  made.  In  this  case,  as  will  be  noted  from  Fig.  3,  both 
ureters  were  encircled  and  constricted  by  the  adenomyomatous 
growth  in  the  broad  ligaments,  so  much  so  that  above  the 
point  of  involvement  the  ureters  were  greatly  dilated,  each 
being  over  1  cm.  in  diameter.  At  the  menstrual  period  with 
the  swelling  up  of  the  uterine  mucosa  in  the  adenomyomatous 
areas  the  ureteral  constriction  was  increased  and  the  patient 
experienced  pain  in  both  renal  regions. 

In  Case  8  the  growth  was  very  extensive,  having  involved 
the  anterior  and  lateral  rectal  -walls  over  an  area  about  9  cm. 
in  length.  The  growth  seemed  to  have  developed  within  the 
space  of  two  years.  In  this  case  also  uterine  mucosa  projected 
directly  into  the  vagina. 

In  Case  9  the  growth  has  not  yet  been  removed.  The  symp¬ 
toms  present  were  in  large  measure  due  to  tuberculous  pus 
tubes. 

As  can  readily  be  inferred  the  symptoms  will  in  large 
measure  depend  on  the  manner  in  which  the  growth  extends. 
When  small  it  occasions  little  trouble. '  Extension  to  the 
rectum  may  or  may  not  be  followed  by  pain.  Implication  of 


5  Kellogg:  Boston  Med.  and  Surg.  Jour.,  Jan.  4,  1917,  p.  22. 
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the  pelvic  nerves  in  the  diffuse  growth  may  cause  much 
neuralgic  pain  and  encircling  of  the  ureters  by  the  growth 
may  bring  about  unilateral  or  bilateral  hydroureter  with  renal 
pressure  symptoms  at  the  periods. 

Menstruation  in  some  cases  occasions  much  pain.  If  the 
mucosa  of  the  growth  has  projected  into  the  vagina,  there  will 
be  an  escape  of  menstrual  blood  from  the  posterior  vaginal 
wrall  at  the  catamenial  period,  as  was  noted  in  Case  8  in 
which  the  patient  menstruated,  although  her  uterus  had  been 
removed  two  years  before. 

In  those  cases  in  which  the  glands  of  the  adenomyoma 
extend  through  to  the  rectal  mucosa  there  will  naturally  be 
some  escape  of  menstrual  blood  from  the  bowel  at  the  period 
as  in  Case  8. 

In  all  of  the  previous  cases  the  tumor  occrirred  during 
menstrual  life.  The  four  cases  here  recorded  offer  no  excep¬ 
tion  to  the  rule.  The  patients  were  28,  37.  27  and  43  years 
of  age. 

We  know  nothing  as  to  the  origin  of  these  tumors,  but  it  is 
certain  that  their  glandular  elements  are  identical  with  those 
of  the  mucosa  of  the  body  of  the  uterus.  A  careful  survey  of 
the  wealth  of  emhryological  material  in  Professor  Mall’s  labo¬ 
ratory  may  give  us  some  clue  as  to  the  starting-point  of  these 
growths. 

TREATMENT. 

We  have  had  no  occasion  to  change  the  line  of  treatment 
suggested  in  the  paper  of  1916. 

Some  might  argue  that  simple  removal  of  the  appendages 
would  cause  atrophy  of  the  uterine  mucosa  contained  in  the 
adenomyomas  of  the  recto-vaginal  septum.  My  Case  2  is  a 
sufficient  answer.  Although  a  supravaginal  hysterectomy  had 
been  performed  t^o  years  before  for  a  myomatous  uterus,  the 
pelvic  condition  had  grown  steadily  worse. 

1.  Where  small  discrete  nodules  exist  in  the  posterior 
vaginal  vault,  these  may  be  readily  removed  through  a  vaginal 
incision,  as  was  so  successfully  done  by  Stevens. 

2.  Where  the  growth  occupies  the  posterior  surface  of  the 
cervix  and  extends  laterally,  the  ureters  should  be  dissected 
out  carefully  and  a  complete  abdominal  hysterectomy  be 
performed. 

3.  If  the  growth  be  firmly  adherent  to  the  rectum,  a  wedge 
of  the  rectum  should  be  removed,  together  with  the  uterus. 
It  has  been  found  best,  after  freeing  the  uterus  on  all  sides,  to 
open  up  the  vagina  anteriorly  and  laterally.  The  uterus  and 
the  rectum  can  then  be  lifted  farther  out  of  the  pelvis,  thus 
facilitating  the  removal  of  the  necessary  wedge  of  the  anterior 
rectal  wall.  The  uterus  can  be  used  as  a  handle,  and  the 
necessary  rectal  tissue  and  the  uterus  removed  as  one  piece. 

4.  Where  the  lumen  of  the  bowel  is  greatly  narrowed,  a 
complete  segment  of  the  rectum  should  be  removed  together 
with  the  uterus,  and  an  anastomosis  made. 

5.  In  desperate  cases,  where  everything  in  the  pelvis  is 
glued  together,  as  in  my  Case  2,  an  ideal  procedure  is  out  of 
the  question.  The  patient  will  not  stand  a  long  operation 
and,  if  she  could,  a  satisfactory  result  could  not  be  obtained. 


In  such  a  case  it  would  be  better  to  cut  across  the  sigmoid, 
invert  the  lower  end,  close  it,  and  bring  the  upper  end  out 
through  the  abdominal  wall  of  the  left  iliac  fossa,  making  a 
permanent  colostomy.  When  the  patient  has  to  some  extent 
regained  her  strength,  the  uterus,  the  lower  portion  of  the 
rectum  and  the  broad  ligament  tissue  can  be  shelled  out  as  one 
piece. 

These  growths,  while  histologically  not  malignant,  remind 
one  of  glue.  Unless  they  are  completely  removed,  further 
trouble  is  liable  to  occur. 

Case  6  was  simple  and  the  woman  made  an  excellent 
recovery. 

In  Case  7  the  patient  was  too  weak  to  allow  us  to  resect  the 
bowel  and  a  portion  of  the  growth  still  remains  in  the  anterior 
recto-vaginal  wall.  Kadium  has  been  used,  but  the  growth 
in  the  rectal  wall  is  becoming  thicker  and  sooner  or  later,  I 
believe,  it  will  be  necessary  to  remove  the  portion  of  the  rectum 
that  is  involved. 

In  Case  8  the  operation  had  progressed  so  far  that  we  were 
forced  to  resect  the  rectal  growth.  Had  it  not  been  for  the 
wonderful  assistance  rendered  by  those  helping  at  the  opera¬ 
tion,  supplemented  by  the  excellent  post-operative  nursing, 
this  patient  would  certainly  have  succumbed.  As  it  was,  her 
life  time  and  again  was  hanging  in  the  balance.  She  will 
recover. 

In  Case  9  the  adenomyoma  still  remains. 

The  occurrence  of  nine  cases  in  the  practice  of  one  surgeon 
needs  little  comment.  The  disease  is  by  no  means  rare.  In 
the  early  stages  it  has  naturally  been  overlooked.  In  the  late 
stages  it  has  been  taken  for  an  extensive  and  intractable 
inflammation  in  the  vaginal  vault  or  for  a  malignant  growth 
involving  the  vagina  and  rectum. 

Case  6. — A  very  early  adenomyoma  of  the  recto-vaginal  septum 
associated  with  a  polypoid  condition  of  the  endometrium  which 
showed  marked  hyperplasia — early  adenomyoma  of  the  uterine 
wall. 

C.  H.  I.,  No.  15496. — Mrs.  J.  S.,  aged  43,  was  seen  in  consultation 
with  Dr.  Wilbur  Pearce,  on  Sept.  19,  1916.  This  patient  began 
menstruating  at  fifteen.  The  periods  were  always  regular  until 
her  child  was  born  18  years  ago.  Since  then  she  has  suffered  with 
pain  in  the  right  lower  abdomen  at  the  time  of  menstruation. 
The  periods  have  been  very  irregular  and  the  amount  of  pain  has 
progressively  increased,  and  has  been  especially  marked  during 
the  last  two  or  three  years.  The  periods  last  from  5  to  15  days. 
There  is  often  only  an  interval  of  from  a  few  days  to  a  week 
between  periods.  The  pain  has  often  been  so  severe  that  the 
patient  has  had  to  remain  in  bed  for  several  days  each  month. 
She  has  had  slight  leucorrhcea. 

On  pelvic  examination  I  found  the  uterus  about  half  as  large 
again  as  normal  and  just  posterior  to  the  cervix  was  a  little 
puckered  and  thickened  area  apparently  not  over  1  cm.  in 
diameter.  I  immediately  suspected  adenomyoma  of  the  recto¬ 
vaginal  septum. 

Operation  September  20. — We  dilated  and  curetted,  removing  a 
moderate  amount  of  tissue  which  in  the  frozen  section  showed 
hyperplasia.  On  account  of  the  persistent  bleeding  and  the  fact 
that  adenomyoma  of  the  recto-vaginal  septum  existed,  I  decided 
to  remove  the  uterus  by  the  abdominal  route.  After  dissecting 
free  both  ureters  I  did  a  complete  hysterectomy,  removing  with 
the  uterus  the  puckered  area  of  peritoneum  lying  just  posterior 
to  the  cervix  (Fig.  1).  This  area  of  puckering  was  star-shaped. 
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A  drain  was  laid  from  the  pelvis  into  the  vagina.  The  patient 
made  an  uninterrupted  recovery  and  was  allowed  out  of  bed  on 
the  15th  day. 

Oyn.-Path.  No.  22483. — The  uterus  is  10  cm.  long,  5  cm.  broad 
and  4  cm.  in  its  antero-posterior  diameters.  On  the  posterior 
surface  of  the  uterus  just  on  a  level  with  the  lower  edge  of  the 
cervix  is  a  puckered  area  1  cm.  in  diameter.  This  at  the  time  of 
operation  was  clearly  visible  and  rather  hard.  The  underlying 
tissue  is  slightly  indurated  and  strongly  suggests  adenomyoma. 
The  uterus  itself  apart  from  this  is  perfectly  smooth.  The 
appendages  were  not  removed. 

As  mentioned  above,  just  prior  to  the  hysterectomy  a  dilatation 
and  curettage  had  been  done  and  the  tissue,  which  was  examined 
immediately,  showed  hyperplasia.  On  opening  the  uterus  we 
found  that,  notwithstanding  the  curetting,  the  cavity  was  two- 
thirds  filled  with  a  rather  polypoid,  somewhat  fibrous  growth, 
which  at  the  fundus  reached  1.5  cm.  in  thickness. 

Sections  from  the  body  of  the  uterus  show  that  the  uterine 
mucosa  has  an  intact  surface  epithelium.  The  glands  are  large 
or  small  and  have  an  epithelium  that  is  thicker  than  usual.  There 
is  a  definite  tendency  for  the  mucosa  to  extend  into  the  underly¬ 
ing  muscle,  in  other  words,  there  is  without  doubt  a  beginning 
adenomyoma.  The  polypoid  thickening  consists  of  uterine  mucosa. 
The  glands  here  are  large,  tortuous  and  lined  with  thickened 
epithelium;  the  stroma  is  exceedingly  cellular.  One  is  able  here 
and  there  to  make  out  nuclear  figures  in  the  stroma.  The  picture 
is  that  of  a  typical  hyperplasia  of  the  endometrium.  There  is  no 
evidence  whatever  of  malignancy. 

In  this  uterus,  then,  we  have  a  definite  hyperplasia  of  the 
endometrium  with  an  unusually  abundant  polypoid  formation 
of  the  mucosa.  The  uterine  glands  are  also  extending  into  the 
underlying  muscle,  producing  an  early  adenomyoma. 

The  puckered  area  on  the  posterior  surface  of  the  uterus  just 
at  its  junction  with  the  cervix  (Fig.  1) — the  area  that  was 
recognized  clinically — consists  of  myomatous  tissue  and  glands 
(Fig.  2).  These  glands  are  tortuous,  are  lined  with  one  or  more 
layers  of  cylindrical  epithelium  and  are  in  many  places  separated 
from  the  surrounding  muscle  by  a  stroma  resembling  in  every 
particular  that  of  the  uterine  mucosa.  Some  of  the  glands  are 
dilated  and  we  have  a  few  miniature  uterine  cavities.  All  of  the 
cavities  and  some  of  the  glands  show  fresh  hemorrhage.  The 
picture  present  is  that  of  a  typical  adenomyoma  of  the  recto¬ 
vaginal  septum.  This  is  one  of  the  few  cases  that  we  have  been 
able  to  diagnose  clinically  before  operation. 

July  12,  1911. — About  four  weeks  after  returning  home  the 
patient  lost  bright  red  blood  from  the  bowel.  Near  Christmas 
(1916)  there  was  again  bleeding,  which  continued  for  several 
days,  the  blood  being  bright  red.  In  March,  1917  there  was  bleed¬ 
ing  from  the  bowel  for  four  days,  and  in  the  middle  of  April  for 
four  days.  Bleeding  started  one  week  ago  and  has  just  stopped. 
She  gives  a  history  of  having  had  bleeding  from  the  bowel  four 
years  ago  lasting  for  six  weeks. 

On  proctoscopic  examination  the  rectal  mucosa  looks  perfectly 
normal  and  is  nowhere  thickened.  The  bleeding  evidently  comes 
from  higher  up  in  the  bowel. 

Case  7. — Advanced  adenomyoma  of  the  recto-vaginal  septum 
constricting  both  ureters  and  causing  double  hydroureter.  Exten¬ 
sion  of  the  adenomyoma  into  the  vagina  forming  adenomyomatous 
polypi  which  hung  down  in  the  vaginal  vault  behind  the  cervix. 

For  this  most  instructive  case  I  am  indebted  to  Dr.  Myer  Solis- 
Cohen  of  Philadelphia,  her  physician,  and  to  Dr.  Alfred  Heineberg, 
the  surgeon  who  saw  her  on  numerous  occasions  and  who  removed 
several  of  the  vaginal  polypi.  So  far  as  I  can  learn,  this  case  is 
unique. 

Dr.  Alfred  Heineberg,  in  reporting  this  case  in  the  American 
Journal  of  Obstetrics  (March,  1917,  p.  385),  says:  “The  patient 
Miss  — ,  aged  27,  was  referred  to  me  by  Dr.  Myer  Solis-Cohen  of 
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Philadelphia,  on  February  11,  1916,  with  the  following  history: 
About  two  years  before  she  had  been  seized  during  her  menstrual 
period  with  sudden  severe  pain  in  the  rectum  which  radiated  down 
the  left  thigh  to  the  knee.  This  recurred  with  each  succeeding 
period  and  was  associated  with  menorrhagia  until  she  was  sub¬ 
jected  to  operation  on  Aug.  13,  1914.  At  this  operation  the  uterus 
was  dilated  and  curetted,  and  an  abdominal  incision  was  made. 
In  the  left  ovary  was  found  a  cyst  about  the  size  of  an  orange, 
filled  with  old  blood.  There  was  a  small  quantity  of  similar 
bloody  fluid  free  in  the  peritoneal  cavity. 

“  Adhesions  of  the  intestine  to  the  pelvic  structures  required 
breaking  up,  and  the  left  tube  and  ovary  and  appendix  were  re¬ 
moved.  A  rubber  drainage-tube  was  inserted  in  the  lower  angle 
of  the  incision. 

“  For  three  months  after  operation  she  experienced  slight  relief 
in  the  symptoms,  but  by  February,  1916,  she  was  suffering  severely 
and  was  again  examined  and  two  small  polypi  attached  to  the 
posterior  vaginal  wall  were  found.  These  were  removed  under 
gas  anaesthesia  but  their  removal  afforded  no  relief. 

“  On  July  23,  1915,  several  small  polypi  were  again  found  in  the 
same  location.  In  addition  to  the  menorrhagia  she  had  noticed 
slight  vaginal  bleeding  between  periods.  She  refused  further 
examination  or  operative  treatment  until  Feb.  11,  1916,  when  I 
was  requested  to  see  her.  On  close  questioning  I  learned  that  the 
rectal  pain  began  on  the  fourth  day  of  each  menstrual  period  and 
persisted  for  several  days  after  the  cessation  of  the  flow  which  was 
profuse  and  of  12  or  13  days’  duration.  On  vaginal  examination 
several  small  polypi  were  discovered  attached  to  the  posterior 
vaginal  wall  about  1  cm.  below  the  vaginal  portion  of  the  cervix 
which  was  in  no  way  connected  with  the  tumor.  They  were  soft 
like  an  ordinary  mucous  polyp  of  the  uterus  but  somewhat  more 
friable  and  bled  from  the  slightest  traumatism  of  the  examina¬ 
tion.  The  area  of  the  vaginal  wall  to  which  the  polypi  were 
attached  and  the  subjacent  connective  tissue  were  found  indu¬ 
rated  and  thickened,  imparting  to  the  finger  the  sensation  of  a 
cellulitis  of  long  standing.  This  indurated  area  was  flattened 
and  extended  somewhat  to  each  side  into  the  base  of  the  broad 
ligament.  It  could  be  more  thoroughly  outlined  by  a  finger  in 
the  rectum  and  at  the  same  time  the  mobility  of  the  rectal  mucous 
membrane  over  it  was  distinctly  determined.  The  friability  of 
the  polypi,  their  tendency  to  bleed  and  their  recurrence  after  the 
previous  removal  caused  me  to  regard  them  as  malignant.  I  was 
at  a  loss  at  first  to  account  for  either  a  benign  or  malignant 
polypoid  growth  in  the  posterior  vaginal  wall,  because  such 
growths  are,  as  a  rule,  of  glandular  origin  and  the  vaginal  mucosa 
is  usually  devoid  of  glands. 

“  In  order  to  avoid  an  unnecessarily  extensive  operation  with 
the  certain  loss  of  the  uterus  in  a  young  unmarried  woman,  I 
decided  first  to  remove  the  polypi  and  subject  them  to  histological 
study.  If  they  proved  to  be  malignant  a  subsequent  abdominal 
operation  would  be  imperative.” 

Dr.  Heineberg  removed  these  polypi  under  gas  anaesthesia. 
They  were  pinkish  in  color.  They  were  removed  with  the  curette 
and  the  bleeding  surface  was  cauterized  with  the  actual  cautery 
and  the  vagina  tamponed.  Heineberg  says:  “In  spite  of  the 
precautions  taken  to  produce  hemostasis  the  patient  suffered  pro¬ 
fuse  bleeding  from  the  vagina  on  the  fifth  and  seventh  days  after 
the  operation.  The  bleeding  was  again  controlled  by  tampons. 
The  patient  left  the  hospital  on  the  fourteenth  day.” 

Dr.  Heineberg  did  not  examine  the  patient  again  until  August 
30,  1916.  Dr.  Myer  Solis-Cohen  had  reported  from  time  to  time 
that  there  was  no  apparent  change  in  her  condition.  At  the  exam¬ 
ination  on  August  30,  he  found  that  the  indurated  mass  in  the 
recto-vaginal  septum  had  increased  somewhat  in  size  since  the 
previous  .operation  and  that  it  seemed  to  be  attached  to  the  supra¬ 
vaginal  portion  of  the  cervix.  He  discovered  another  small  polyp 
about  half  the  size  of  a  pea  at  the  site  of  the  previous  ones.  This 
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he  removed  with  the  Anger  without  difficulty  He  sent  this  polyp 
to  me  for  histological  examination. 

My  report  was  as  follows: 

“  On  histological  examination  some  of  the  polypoid  projections 
are  found  to  be  covered  over  by  many  layers  of  squamous  epithe¬ 
lium  similar  to  that  noted  in  the  vaginal  vault.  The  surface  of 
others  consists  of  typical  granulation  tissue.  In  other  words, 
there  has  been  an  ulceration  of  some  of  the  polypi.  The  stroma 
immediately  underlying  the  surface  consists  of  rather  dense 
connective  tissue.  Deeper  down  are  large  numbers  of  glands,  some 
very  large  and  surrounded  by  a  characteristic  stroma,  others  small 
and  lying  in  direct  contact  with  the  surrounding  connective  tissue. 
Some  of  the  larger  glands  are  Ailed  with  blood.  The  glands  are 
of  the  type  found  in  the  body  of  the  uterus  and  the  general  gland 
picture  is  that  we  often  note  where  glandular  hyperplasia  exists. 
At  a  few  points  the  stroma  cells  are  swollen  and  remind  one  con¬ 
siderably  of  the  interlacing  of  large  cells  noted  in  an  early 
sarcoma.  I  do  not,  however,  think  that  this  feature  is  of  the 
slightest  signiAcance.” 

A  few  days  later  Dr.  Heineberg  sent  me  some  more  tissue  from 
the  vaginal  vault.  My  Andings  were  as  follows: 

“  The  polypoid  mass  that  you  sent  me  on  September  20,  1916, 
has  been  marked  Gyn.-Path.  No.  22482.  On  the  surface  of  this 
polyp  I  failed  to  And  any  evidence  of  vaginal  mucosa.  There  is, 
however,  a  granulating  surface  and  opening  on  the  surface  are 
typical  uterine  glands.  This  section  brings  out  another  interest¬ 
ing  feature.  Here  and  there  throughout  the  stroma  are  yellowish- 
brown  pigmented  areas.  At  such  points  the  stroma  cells  have 
taken  up  blood  pigment,  clearly  showing  that  there  have  been  old 
hemorrhages.” 

It  was  clearly  evident  that  we  were  dealing  with  an  adeno- 
myoma  of  the  recto-vaginal  septum  and  I  advised  complete  hyster¬ 
ectomy  with,  if  possible,  removal  of  the  portion  of  the  anterior 
rectal  wall  that  had  become  involved  in  the  growth. 

Oijn.  No.  226^5. — The  patient  on  admission  to  The  Johns  Hopkins 
Hospital,  on  November  16,  1916,  was  rather  frail  and  somewhat 
anaemic.  Her  temperature  was  99.2°  F.  and  her  pulse  88.  On 
physical  examination,  however,  it  reached  120. 

The  patient  said  that  she  Arst  developed  symptoms  of  the 
present  trouble  in  December,  1913,  when  she  had  pain  during  the 
last  three  days  of  the  menstrual  period.  The  discomfort  was 
mild  at  Arst,  but  has  gradually  increased  in  severity.  The  pain 
is  located  in  the  rectum.  At  present  it  is  very  severe  and  she 
feels  “  as  if  the  bowels  must  move.”  She  has  had  no  pain  between 
periods  and  defecation  does  not  cause  discomfort,  hut  digital 
examination  of  the  rectum  and  enemata  cause  excruciating  pain. 
There  has  been  no  bleeding  from  the  bowel.  The  patient  has 
slight  dysuria  and  frequency  of  urination.  During  the  last  three 
days  of  the  period  there  has  also  been  a  very  marked  desire  to 
urinate  frequently  without  the  ability  to  do  so. 

Recently  she  has  complained  of  severe  pain  in  both  renal  regions 
during  the  period.  A  glance  at  Fig.  3  will  clearly  explain  the 
cause. 

The  outlet  was  intact.  The  cervix  rather  Axed,  Arm  and  about 
normal  in  size.  The  body  of  the  uterus  was  slightly  enlarged, 
in  good  position,  but  its  mobility  was  restricted. 

Projecting  from  the  vaginal  vault  posterior  to  the  cervix  were 
several  polypi.  (Fig.  4.)  These  were  blunt  or  rather  pointed. 
Some  of  them  were  dark  blue  or  bluish  black  in  color.  The 
vaginal  vault  between  the  cervix  and  rectum  was  hard  and 
thickened  over  an  area  about  3  cm.  in  breadth.  On  rectal  exami¬ 
nation  the  rectal  mucosa  was  found  intact,  but  the  anterior  rectal 
wall  was  hard  and  inAltrated  and  the  cervix  and  anterior  wall  of 
the  rectum  would  move  as  one  piece. 

Operation  November  IS,  1916. — When  the  abdomen  was  opened, 
there  were  found  numerous  omental  adhesions  to  the  anterior 
abdominal  wall  and  also  to  the  pelvic  structures.  These  were 


released.  It  was  also  necessary  to  free  several  loops  of  small 
bowel  that  had  become  adherent  in  the  pelvis. 

The  left  round  ligament  was  ligated  and  cut  and  the  broad 
ligament  opened.  This  enabled  me  to  draw  the  uterus  up  a  little. 
The  right  round  ligament  was  now  severed  and  the  right  broad 
ligament  opened.  On  carrying  the  dissection  down,  the  right 
ureter  was  found  to  be  over  1  cm.  in  diameter.  (Fig.  3.)  The 
diffuse  growth  which  involved  the  posterior  wall  of  the  cervix 
and  the  anterior  rectal  wall  had  extended  out  into  the  broad 
ligament  and  the  ureter  ran  through  this.  The  right  ureter  was 
gradually  tunneled  out  of  this  tissue  by  stretching  the  tissue 
with  a  pair  of  long  Kelly  forceps.  The  uterine  artery  was  doubly 
ligated  and  cut  and  the  ureter  exposed.  Where  it  passed  through 
the  adenomyomatous  tissue  it  was  markedly  constricted  being 
not  over  one-half  its  normal  size.  Near  the  bladder,  where  it  was 
free  from  compression,  it  was  also  somewhat  dilated,  being  about 
6  mm.  in  diameter. 

The  bladder  was  now  separated  from  the  cervix  and  pushed 
down. 

>  The  left  ureter  was  much  dilated  being  nearly  as  large  as  the 
right.  It  likewise  was  markedly  constricted  where  it  passed 
through  the  broad  ligament.  Here  it  lay  completely  encircled  in 
adenomyomatous  tissue.  Near  the  bladder  its  calibre  was  slightly 
larger  than  normal.  After  doubly  ligating  and  severing  the  left 
uterine  artery  and  controlling  all  large  vaginal  veins,  we  freed 
the  vagina  for  a  distance  of  at  least  3  cm.  The  uterus  together 
with  a  cuff  of  vaginal  mucosa  nearly  3  cm.  broad  was  removed. 
(Fig.  4.)  We  had  hoped  to  remove  the  hardened  area  of  the 
anterior  rectal  wall  with  the  uterus  but  the  patient’s  pulse  was 
very  weak,  so  we  cut  the  cervix  away  from  the  rectum  removing 
only  the  uterus  with  a  large  vaginal  cuff  and  the  right  tube  which 
was  enveloped  in  adhesions.  The  right  ovary  was  not  removed. 

An  area  of  growth  at  least  3x2  cm.  was  left  in  the  anterior 
rectal  wall.  After  checking  all  oozing  and  whipping  over  the 
cut  margins  of  the  vagina,  each  ureter  was  lifted  well  up  to  the 
side  of  the  pelvis  so  that  it  could  not  come  in  contact  with  the 
rectal  growth.  The  broad  ligaments  were  then  closed  and  the 
raw  surface  of  the  rectum  covered  over  as  well  as  possible.  Two 
drains  were  laid  in  the  pelvis,  their  lower  ends  being  brought  out 
through  the  vagina. 

The  patient  was  discharged  on  Dec.  13,  1916,  and  at  that  time 
was  entirely  free  from  her  previous  discomfort.  Hoping  to 
diminish  the  size  of  the  rectal  growth  or  to  at  least  check  its 
progress  I  conferred  with  Dr.  Curtis  F.  Burnam  as  to  the  use  of 
radium.  He  has  given  her  three  applications  and  thinks  that  the 

rectal  thickening  is  diminishing. 

June  80,  1911. — I  saw  Miss  Q.,  with  Dr.  Myer  Solis-Cohen  and 
Dr.  Burnam.  She  looks  remarkably  well  but  when  tired  often 
has  projectile  vomiting.  She  also  has  rectal  pain  for  Ave  or  six 
days  at  what  should  be  the  normal  time  for  the  period. 

On  vaginal  examination  the  vault  is  found  Armly  closed,  and 
but  little  thickening  can  be  detected,  but  on  rectal  examination 
it  is  clearly  evident  that  the  growth  in  the  anterior  rectal  wall 
has  increased  in  thickness.  One  gets  the  impression  that  it  is  at 
least  1.5  cm.  thick.  Rectal  examination  occasions  no  bleeding  and 
causes  little  pain. 

July  24,  1911. — The  patient  says  that  she  has  had  no  pain  in  the 
kidney  regions  since  operation. 

Gyn.-Path.  No.  23116. — The  uterus  is  10  cm.  long,  5  cm.  broad 
and  4  cm.  in  its  antero-posterior  diameters.  Both  anteriorly  and 
posteriorly  it  is  covered  by  adhesions.  In  the  anterior  surface 
of  the  fundus  are  two  small  myomata,  the  larger  of  the  two  being 
9  mm.  in  diameter. 

The  cervix  looks  normal  (Fig.  4).  It  is  surrounded  by  a  cuff 
of  vaginal  mucosa  varying  from  one  to  two  or  more  centimeters 
in  breadth.  The  vaginal  mucosa  anterior  to  the  cervix  is  unaltered, 
but  behind  the  cervix  polypi  are  seen  springing  from  the  mucosa. 
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These  polypi  are  bluish-black  in  color,  blunt  or  pointed,  and 
project  from  5  to  10  mm.  from  the  surface  of  the  mucosa. 

When  the  uterus  is  cut  lengthwise  (Fig.  5)  it  is  noted  that  the 
uterine  walls  as  a  whole  present  the  usual  appearance  and  that 
the  mucosa  of  both  cervix  and  body  seems  to  be  unaltered. 

Commencing  about  8  mm.  behind  the  cervical  canal  and  inti¬ 
mately  blended  with  the  cervical  wall  is  a  diffuse,  striated  growth, 
which  reaches  upward  as  far  as  the  level  of  the  internal  os.  It 
has  dark  patches  and  translucent  areas  scattered  throughout  it. 
The  largest  of  the  dark  areas  is  7  mm.  long.  The  posterior  sur¬ 
face  of  this  growth  was  intimately  blended  with  the  rectum.  It 
is  from  the  lower  surface  of  this  growth  that  the  polypi  grew. 
In  other  words  the  polypi  are  portions  of  the  growth  which  have 
projected  into  the  vagina. 

Histological  Examination. — The  character  of  the  growth  is  par¬ 
ticularly  well  shown  in  Fig.  6.  The  anterior  wall  of  the  cervix 
is  normal  and  the  mucosa  lining  the  cervical  canal  presents  the 
usual  appearance.  The  greater  part  of  the  posterior  wall  of  the 
cervix  is  markedly  altered.  It  has  a  somewhat  striated  structure 
and  scattered  everywhere  throughout  it  are  quantities  of  typical 
uterine  mucosa.  This  is  recognized  as  islands  of  mucosa,  as 
broad  branching  rivers  of  mucosa,  or  as  miniature  uterine  cavities, 
as  is  well  shown  in  Fig.  6  at  c.  The  nearer  one  approaches  the 
rectal  attachment  the  more  abundant  is  the  uterine  mucosa. 

Not  only  is  the  posterior  wall  of  the  cervix  involved  in  the 
growth  but  it  has  also  extended  to  the  vaginal  wall.  Islands  of 
typical  uterine  mucosa  are  lying  directly  beneath  the  vaginal 
mucosa,  or  have  broken  through  as  shown  in  Fig.  6  at  b,  and  in 
Fig.  11  between  c  and  c'. 

In  Fig.  7  the  character  of  the  mucosa  is  clearly  shown.  The 
glands  are  tubular  and  are  separated  from  one  another  and  from 
the  surrounding  muscular  and  fibrous  tissue  by  a  definite  stroma 
identical  with  that  found  in  the  mucosa  lining  the  uterine  cavity. 
In  Fig.  8  we  have  a  good  example  of  a  miniature  uterine  cavity, 
an  area  of  typical  uterine  mucosa  projecting  into  it.  In  Fig.  9 
is  a  large  mass  of  uterine  mucosa  projecting  into  and  nearly 
filling  a  cervical  gland.  The  cervical  mucosa  looks  perfectly 
normal  and  is  taking  no  part  whatever  in  the  growth. 

The  polypi  projecting  into  the  posterior  vaginal  wall  are  part 
and  parcel  of  the  adenomyomatous  growth.  The  stroma  of  the 
polypi  consists  in  large  measure  of  fibrous  tissue,  and  scattered 
throughout  the  stroma  are  glands  of  the  type  found  normally  in 
the  mucosa  from  the  body  of  the  uterus  (Fig.  10,  Fig.  11,  and  Fig. 
12).  Some  of  the  polypi  are  covered  over  by  normal  vaginal 
mucosa,  but  in  others  the  growth  has  broken  through  the  vaginal 
mucosa  and  polypi  indistinguishable  from  those  found  in  the 
uterine  cavity  are  projecting  directly  from  the  vaginal  vault 
(Fig.  llo). 

The  histological  picture  clearly  shows  that  we  have  here  an 
adenomyoma  occupying  the  posterior  wall  of  the  cervix.  This 
has  extended  by  continuity  to  the  rectum,  and  has  infiltrated 
the  posterior  vaginal  wall.  The  growth  has  been  of  such  an 
exuberant  character  that  it  welled  into  the  posterior  vaginal 
vault,  forming  polypi,  and  in  some  places  the  growth  has  literally 
burst  into  the  vagina,  uterine  mucosa  projecting  into  and  lining 
the  vaginal  vault. 

Case  8. — Myomectomy,  without  interruption  of  pregnancy,  in 
1907.  Supravaginal  hysterectomy  for  myoma,  in  1915.  Removal 
of  the  cervix  and  several  inches  of  rectum  for  adenomyoma  of  the 
recto-vaginal  septum,  in  1917. 

Mrs.  L.  D.  K.,  aged  27,  was  referred  to  me  by  Dr.  A.  S.  Mason, 
of  Hagerstown,  on  August  5,  1907.  She  had  had  no  children  and 
no  miscarriages.  Her  menses  had  begun  at  12,  had  been  regular 
and  the  flow  moderate,  the  last  period  having  occurred  on  May 
28,  1907. 

She  was  complaining  of  pain  in  the  right  ovarian  region  and 
two  weeks  before  had  noticed  a  lump  there.  During  the  last  six 


breasts  had  been  slightly  enlarged. 

On  abdominal  examination  I  found  a  movable,  slightly  nodular 
mass,  about  8  cm.  in  diameter,  midway  between  the  anterior 
,  superior  spine  and  the  umbilicus  on  the  right.  On  vaginal  exami¬ 
nation  the  mucosa  was  found  to  be  rather  soft,  the  cervix  was 
softened  and  the  body  of  the  uterus  somewhat  enlarged. 

Operation.— We  made  a  right  rectus  incision  and  found  a  sub- 
peritoneal  pedunculated  myoma,  8  cm.  in  diameter.  This  was 
attached  by  a  pedicle  3  cm.  broad  and  0.5  cm.  thick.  The  myoma 
was  removed  and  the  pedicle  whipped  over  with  catgut.  The 
appendix  was  slightly  enlarged  but  was  not  disturbed,  as  we  were 
a  little  afraid  of  infection  in  face  of  the  vascular  myoma  and  the 
existence  of  pregnancy. 

The  patient  went  on  to  term  and  was  delivered  of  a  normal 
child  w'ho  at  the  present  time  is  perfectly  well. 

Two  years  ago  (June,  1915)  Dr.  A.  L.  Stavely,  of  Washington, 
saw  this  patient  and  found  it  necessary  to  do  a  supravaginal 
hysterectomy  for  myoma.  He  found  numerous  adhesions,  re¬ 
moved  both  tubes,  the  left  ovary  and  the  appendix.  The  patient 
was  much  improved.  Her  general  health  was  better,  she  had  no 
headaches  and  the  bearing-down  pains  from  which  she  had  suf¬ 
fered  were  completely  relieved  for  two  months.  She,  however, 
had  a  good  deal  of  constipation. 

Menstruation  following  Hysterectomy. — Following  operation 
although  the  uterus  had  been  removed,  the  patient  continued  to 
have  her  menstrual  periods.  They  came  on  regularly  every  month. 
They  were  slight  in  amount  except  on  one  occasion,  when  in 
January,  1917,  although  they  were  scanty,  they  continued  for 
28  days.  The  patient  said  that  there  had  been  a  change  in  color  of 
the  menstrual  flow  for  the  last  eight  months.  Before  the  hyster¬ 
ectomy  and  for  about  a  year  following  the  operation  the  menstrual 
blood  had  always  been  bright  red,  but  during  the  last  eight  months 
it  had  been  dark  red  and  contained  mucus.  For  the  past  year 
at  times  there  had  been  intermenstrual  bleeding  varying  in  amount 
and  frequency.  This  intermenstrual  bleeding  was  sometimes 
noticed  from  the  vagina,  sometimes  from  the  rectum  and  at  times 
there  had  been  more  bleeding  from  the  rectum  than  from  the 
vagina.  For  the  past  year  at  least  the  patient  had  menstruated 
more  frequently  from  the  rectum  than  from  the  vagina.  The 
dysmenorrhcea  from  which  she  had  been  suffering  for  some  time 
was  relieved  for  a  short  time  after  the  operation  but  later  had 
become  increasingly  severe. 

The  patient  had  been  suffering  from  a  marked  constipation, 
intermittent  in  character.  During  the  last  few  days  of  menstrua¬ 
tion  she  has  had  severe  constipation  with  aching  pain  on  defeca¬ 
tion.  The  constipation  would  last  for  two  weeks  at  a  time  and 
then  disappear  as  the  menstrual  period  approached.  During  the 
period  of  constipation  there  would  be  dark  blood  in  the  stools. 
As  soon  as  the  period  ceased,  the  constipation  would  develop  again 
and  continue  for  at  least  two  weeks. 

Dr.  Stavely  in  a  recent  examination  found  a  good  deal  of  thick¬ 
ening  in  the  vaginal  vault  behind  the  cervix  and  came  to  the 
conclusion  that  the  patient  was  suffering  from  an  adenomyoma 
of  the  recto-vaginal  septum. 

Gyn.  No.  23289. — This  patient  was  admitted  to  The  Johns  Hop¬ 
kins  Hospital  on  May  24,  1917.  At  the  present  time  she  is  well 
nourished  and  looks  perfectly  well.  She,  however,  complains  of 
severe  rectal  and  abdominal  pain  at  the  menstrual  period. 

Operation  May  26,  1917. — I  made  a  median  abdominal  incision 
and  found  the  sigmoid  flexure  adherent  to  the  posterior  surface 
of  the  cervix.  The  adhesions  were  gradually  loosened.  We  dis¬ 
sected  out  the  left  ureter  in  its  pelvic  portion  and  then  the  right 
ureter,  after  which  the  bladder  was  pushed  down  from  the  cer¬ 
vix.  After  large  vaginal  veins  had  been  tied,  the  vagina  was 
freed  for  a  distance  of  several  centimeters.  We  then  opened  up 
the  anterior  vaginal  wall  and  gradually  severed  the  posterior  wall 


weeks  she  had  been  complaining  of  morning  sickness  and  the 
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of  the  vagina.  As  we  were  freeing  the  posterior  vaginal  wall 
there  was  an  escape  of  an  inky  black  fluid  from  the  vagina  just  be¬ 
hind  the  cervix.  Having  completely  separated  the  cervix  with  the 
vaginal  cuff  from  the  remaining  portion  of  the  vagina,  we  still 
found  the  cervix  firmly  glued  to  the  rectum  over  a  wide  area.  The 
patient’s  condition  at  that  time  was  fairly  good  and  I  thought  it 
might  be  possible  to  remove  the  anterior  rectal  wall  without 
sacrificing  the  lateral  and  posterior  walls,  which  would  have 
simplified  the  operation  materially.  When  we  had  done  this, 
however,  we  found  that  there  remained  only  a  ribbon  of  the 
posterior  rectal  wall  about  1.5  cm.  broad;  consequently  we  had  to 
do  a  complete  resection,  removing  about  12  cm.  of  the  rectum. 
There  was  an  escape  of  a  good  deal  of  liquid  fecal  matter.  This, 
of  course,  could  have  been  avoided  had  we  at  first  attempted  a 
complete  resection  of  the  segment  of  the  bowel.  The  patient’s 
condition  now  was  precarious  and  it  looked  as  if  she  would  die  on 
the  table.  We  hurriedly  stitched  a  rubber  tube,  about  1.5  cm.  in 
diameter,  into  the  upper  cut  end  of  the  sigmoid  and  drew  it  down 
so  that  this  part  of  the  bowel  passed  into  the  lower  segment. 
Two  continuous  rows  of  sutures  completed  the  end-to-end  anasta- 
mosis.  A  drain  was  laid  in  each  broad  ligament  and  brought  out 
through  the  vagina.  We  also  drained  through  the  lower  end  of 
the  abdominal  incision.  When  the  patient  left  the  table  she  was 
practically  pulseless.  The  operation  in  its  entirety  occupied 
nearly  three  hours. 

July  12,  1911. — The  patient  had  a  stormy  time  for  fully  two  and 
a  half  weeks  following  operation.  For  the  first  nine  days  all  the 
urine  was  passed  through  the  urethra,  but  on  the  10th  day  it 
commenced  to  come  through  the  vagina.  The  rectal  tube  came 
out  on  the  seventh  day  and  since  then  the  major  portion  of  the 
feces  has  escaped  through  the  vagina.  On  the  eighth  day  the 
patient  developed  a  diarrhoea  and  had  many  stools  each  day. 
These  stools  were  gradually  checked.  Since  the  fifteenth  day 
there  has  been  a  gradual  improvement  and  at  the  present  time, 
July  12,  the  patient  is  able  to  be  out  of  bed  for  several  hours 
each  day. 

There  is  a  hole  1.5  cm.  in  diameter  in  the  anterior  rectal  wall 
at  the  site  of  the  anastomosis. 

October  16,  1911.— Patient’s  condition  fair. 

Gyn.-Path.  No.  23011,.— The  specimen  consists  of  the  cervix  and 
a  segment  of  the  rectum  several  inches  in  length.  (Fig.  13.) 

The  vaginal  portion  of  the  cervix  is  5  cm.  broad,  3  cm.  in  its 
antero-posterior  diameters;  it  projects  for  1  cm.  into  the  vagina. 
The  cervical  opening  is  slit-like  and  1  cm.  broad. 

The  cervix  looks  normal.  It  is  surrounded  by  a  vaginal  cuff, 
averaging  1  cm.  in  breadth.  Posteriorly  where  the  cervix  joins 
the  vagina  is  a  dark  transverse  slit  7  mm.  long.  It  was  from  this 
point  that  the  inky  black  blood  escaped  during  the  operation.  At 
this  point  the  growth  has  apparently  broken  through  the  vaginal 
mucosa. 

It  will  be  remembered  that  the  body  of  the  uterus  was  removed 
by  Dr.  A.  L.  Stavely  two  years  ago  on  account  of  a  myoma.  The 
cervix  is  5  cm.  in  length.  On  its  right  side  near  the  peritoneal 
reflection  is  a  bean-shaped  myoma,  1.5  x  0.9  cm. 

Occupying  the  posterior  wall  of  the  cervix  and  spreading  out 
into  the  anterior  and  lateral  rectal  walls  is  a  diffuse  and  very 
hard  growth. 

The  portion  of  the  rectal  wall  removed  is  12.5  cm.  long.  Its 
anterior  and  lateral  walls  vary  from  1  to  2  cm.  in  thickness, 
and  are  board-like,  owing  to  the  diffuse  growth  which  occupies 
the  cervix  and  adjacent  rectal  wall. 

The  anterior  rectal  wall  is  thickened  over  an  area  about  9  cm. 
in  length,  the  greatest  thickening  being  near  the  cervical  attach¬ 
ment. 

The  mucosa  of  the  anterior  rectal  wall  is  in  some  places 
stretched  out  and  flattened  over  the  growth.  In  other  places  it  is 


gathered  up  into  small  polypi.  The  power  of  contractility  of  the 
anterior  rectal  wall  has  been  reduced  to  the  minimum. 

At  a  point  directly  behind  the  cervix  there  is  a  dark  hemor¬ 
rhagic  area  1  cm.  in  diameter  in  the  rectal  mucosa.  Whether  this 
has  been  caused  during  the  operation  or  has  been  due  to  an 
extension  of  the  growth  through  into  the  lumen  of  the  bowel  is 
uncertain.  The  mucosa  from  the  posterior  rectal  wall  looks  normal. 

On  making  a  sagittal  section  through  the  specimen  (Fig.  13) 
the  anterior  lip  of  the  cervix  is  found  to  be  little  altered,  save  for 
one  hemorrhagic  spot,  2x2  mm.,  situated  well  above  the  vaginal 
attachment.  The  cervical  mucosa  looks  normal  except  for  a  very 
small  polyp  projecting  into  the  cervical  canal. 

The  posterior  wall  of  the  cervix  is  markedly  altered.  It  is 
occupied  by  a  diffuse  finely  striated  growth  which  extends  almost 
from  the  cervical  canal  back  to  the  thickened  growth  in  the 
anterior  rectal  wall,  with  which  it  is  continuous. 

In  the  posterior  wall  of  the  cervix  and  separated  from  the  outer 
surface  of  the  cervix  by  a  distance  of  2  mm.  is  an  irregularly 
pear-shaped  cavity  1.5  cm.  long  and  varying  from  1  to  7  mm.  in 
breadth.  This  is  filled  with  very  dark  blood.  At  numerous  points 
the  growth  contains  small  bluish  black  areas,  and  at  the  point 
where  the  slit  was  noticed  behind  the  cervix  and  from  which  the 
inky  black  blood  escaped  during  operation  there  is  a  bluish  black 
area,  4x3  mm.  This  opens  directly  into  the  vagina.  The  nearer 
one  approaches  the  rectal  attachment  the  more  abundant  become 
the  bluish  black  areas. 

The  growth  has  also  extended  to  the  posterior  vaginal  wall. 
This  near  the  cervix  is  1  cm.  thick.  In  the  posterior  vaginal  wall 
at  a  point  at  least  1  cm.  from  the  cervix  is  a  cavity,  3  mm.  long, 
filled  with  blood.  At  the  upper  end  of  the  cervical  stump  is  a 
hemorrhagic  area,  3  mm.  in  diameter. 

From  a  careful  examination  of  the  gross  specimen  it  is  clearly 
evident  that  we  are  dealing  with  a  growth  that  occupies  the 
posterior  wall  of  the  cervix  and  that  has  extended  to  and  involved 
the  outer  coats  of  the  anterior  and  lateral  rectal  walls,  and  has 
also  extended  to  the  vaginal  mucosa  posterior  to  the  cervix.  The 
tumor  bears  the  definite  earmarks  of  an  adenomyoma  of  the 
recto-vaginal  septum. 

Histological  Examination— A  very  large  section  (Fig.  14)  has 
been  made  taking  in  the  entire  cervix  and  a  portion  of  the  recto- 
vag'nal  growth  seen  in  Fig.  13.  The  mucosa  of  the  anterior 
vaginal  wall  is  normal.  The  squamous  epithelium  of  the  vaginal 
portion  of  the  cervix  has  in  many  places  been  rubbed  off,  but 
where  present  is  normal.  The  mucosa  lining  the  cervical  canal 
is  perfectly  normal,  but  lying  in  the  cervical  canal  is  a  small  polyp 
consisting  of  mucosa  of  the  type  found  in  the  body  of  the  uterus. 

The  large  irregular  cyst  noted  in  the  posterior  wall  of  the  cervix 
is  lined  with  one  layer  of  low  cylindrical  epithelium.  In  some 
places  this  lies  directly  on  the  underlying  fibrous  tissue,  but  at 
other  points  is  separated  from  it  by  a  definite  stroma.  The  cavity 
of  the  gland  is  partly  filled  with  blood. 

The  growth  occupying  the  posterior  wall  of  the  cervix  and  the 
anterior  wall  of  the  rectum  consists  of  typical  adenomyomatous 
tissue.  The  stroma  of  the  cervix  passes  over  imperceptibly  into 
that  of  the  growth,  there  being  absolutely  no  line  of  demarcation. 
Scattered  everywhere  throughout  this  growth  are  large  and  small 
areas  of  uterine  mucosa  consisting  of  normal-looking  glands 
embedded  in  the  characteristic  stroma  of  the  mucosa.  Here  and 
there  the  glands  are  markedly  dilated  and  filled  with  blood.  As 
one  approaches  the  rectum  the  muscle  in  places  seems  to  be 
arranged  circularly  around  bunches  of  glands.  At  some  points, 
as  is  particularly  well  seen  in  Fig.  15,  islands  of  uterine  mucosa 
extend  directly  to  the  rectal  mucosa. 

In  the  posterior  wall  of  the  vagina  just  behind  the  cervix  is  an 
island  of  uterine  mucosa  which  has  opened  directly  into  the 
vagina.  It  was  from  this  point  that  the  inky  blood  escaped  during 
the  operation. 
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Pig.  1. — An  early  adenomyoma  of  the  recto-vaginal  septum.  (Case  VI.) 

Gyn.-Path.  No.  22483.  On  vaginal  examination  a  small  hard  nodule  could  be  felt 
in  the  vaginal  vault  just  behind  the  cervix.  On  opening  the  abdomen  we  found  in 
the  mid-line  just  below  and  behind  the  cervix  a  puckered  scar,  about  1  cm.  in 
diameter.  As  will  be  noted  in  the  picture,  this  had  a  striated  arrangement.  The 
ureters  were  dissected  free  and  a  complete  hysterectomy  was  done. 

For  the  histological  picture  of  the  puckered  area  see  Fig.  2. 
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Fig.  3. — Dilatation  of  both  ureters  due  to  constriction  by  an  adenomyoma  of  the  recto-vaginal  septum,  which  had  extended 
out  into  the  broad  ligament  on  either  side.  (Case  VII.) 

In  the  left  upper  corner  of  the  picture  is  shown  the  condition  noted  at  operation.  The  rectum  was  firmly  adherent  to 
the  posterior  surface  of  the  cervix.  Both  ureters  were  much  dilated,  being  over  1  cm.  in  diameter. 

The  lower  picture  shows  clearly  the  relation  of  the  right  ureter  to  the  growth.  The  ureter  is  markedly  dilated,  but  where 
it  was  encircled  by  the  adenomyomatous  tissue,  as  indicated  by  the  arrows,  it  was  greatly  compressed,  being  not  over  1.5 
to  2  mm.  in  diameter.  Near  the  bladder  the  ureter  is  slightly  larger  than  normal. 

The  left  ureter  presented  a  precisely  similar  picture.  At  the  menstrual  period  the  adenomyomatous  tissue  evidently 
constricted  the  ureters  still  more,  as  is  evidenced  by  the  fact  that  during  menstruation  the  patient  had  severe  pain  in  both 
kidney  regions. 

The  intimate  blending  of  the  growth  occupying  the  posterior  wall  of  the  cervix  with  the  anterior  rectal  wall  is  clearly 
seen.  Behind  the  cervix  the  small  polypi  are  seen  projecting  into  the  vagina. 
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Fig.  4. — Adenomyoma  of  the  recto-vaginal  septum.  Small  adenomy- 
omatous  polypi  projecting  from  the  vaginal  vault  behind  the  cervix. 
(Case  VII.) 

Gyn.-Path.  No.  23116.  The  uterus  is  little  if  at  all  enlarged.  Spring¬ 
ing  from  the  side  of  the  uterus  are  a  few  small  myomatous  nodules  and 
attached  to  the  surface  are  a  few  adhesions. 

The  vaginal  portion  of  the  cervix  looks  normal.  Springing  from  the 
vaginal  vault  just  posterior  to  the  cervix  are  several  polypi;  some  of 
these  are  blunt,  others  pointed.  The  majority  of  the  polypi  were  bluish- 
black  in  color.  These  polypi  were  directly  continuous  with  the  adeno- 
myomatous  growth  occupying  the  recto-vaginal  septum.  A  portion  of 
this  recto-vaginal  growth  is  seen.  On  account  of  the  precarious  condi¬ 
tion  of  the  patient  time  could  not  be  taken  to  remove  the  rectal  portion 
of  the  growth. 

For  the  appearance  of  the  growth  on  section  see  Fig.  5.  For  the  his¬ 
tological  picture  consult  Figs.  6,  7,  8,  9,  10,  11,  12. 


Fig.  5. — Adenomyoma  of  the  recto-vaginal  septum 
with  the  formation  of  vaginal  polypi.  (Case  VII.) 

Gyn.-Path.  No.  23116.  This  is  a  longitudinal  section 
through  the  uterus  shown  in  Fig.  4.  Springing  from 
the  anterior  surface  of  the  uterus  are  a  few  small 
myomata  and  just  above  them  are  some  adhesions. 
In  the  posterior  wall  of  the  fundus  another  small 
myoma  is  noted.  The  vaginal  portion  of  the  cervix, 
the  mucosa  lining  the  cervix  and  the  cavity  of  the 
uterus  are  comparatively  normal;  the  mucosa  of  the 
anterior  vaginal  wall  is  also  unaltered. 

Occupying  a  portion  of  the  posterior  wall  of  the 
cervix,  the  vaginal  mucosa  behind  the  cervix  and  ex¬ 
tending  to  and  involving  the  rectum  is  a  diffuse 
striated  growth.  This  contains  dark,  rather  homo¬ 
geneous  areas.  The  growth  also  extends  into  the 
posterior  vaginal  vault  forming  blunt  or  pointed 
polypi. 

For  the  low-power  picture  of  the  growth  see  Figs. 
6,  10,  11.  For  the  finer  structures  see  Figs.  7,  8,  9. 
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Fig.  6.— Adenomyoma  of  the  recto-vaginal  septum  with  the  formation  of  vaginal  polypi.  (Case  VII.) 

Gyn.-Path.  No.  23116.  This  is  a  low-power  photomicrograph  of  the  growth  shown  in  Fig.  5.  The  section  takes  in  a  little 
of  the  mucosa  of  the  anterior  cervical  wall  and  nearly  all  of  that  lining  the  posterior  wall  of  the  cervix,  a  represents  the 
point  where  the  cervix  joins  the  vaginal  mucosa. 

The  greater  part  of  the  picture  consists  of  a  striated  growth  with  homogeneous  areas  scattered  throughout  it.  Dotting 
these  homogeneous  areas  are  quantities  of  glands.  Such  areas  consist  of  uterine  mucosa  identical  with  that  normally  found 
lining  the  cavity  of  the  uterus.  The  nearer  we  approach  the  rectal  attachment  the  more  abundant  are  these  islands  or  rivers 
of  uterine  mucosa. 

At  a  a  polyp  is  seen  projecting  into  the  vagina.  This  under  the  high  power  is  seen  to  be  covered  over  with  vaginal  mucous 
membrane,  but  scattered  throughout  its  stroma  are  uterine  glands. 

At  b  the  uterine  mucosa  has  broken  through  into  the  vagina,  the  vagina  at  this  point  being  lined  with  endometrium  indis¬ 
tinguishable  from  that  normally  lining  the  cavity  of  the  uterus. 

At  c  is  a  miniature  uterine  cavity;  at  d  a  cervical  gland  is  being  distended  by  an  area  of  normal  endometrium.  An 
enlargement  of  this  area  is  shown  in  Fig.  9. 

The  rectal  portion  of  the  growth  could  not  he  removed  on  account  of  the  precarious  condition  of  the  patient. 
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Fig.  7. — Adenomyoma  of  the  recto-vaginal  septum.  (Case  VII.) 

Gyn.-Path.  No.  23110.  This  is  a  higher  magnification  of  some  of  the  glandular  areas  seen  in  Fig.  6.  From  the  left  upper  and  right  lower 
corners  we  get  a  fairly  good  idea  of  the  stroma  of  the  growth  which  consists  of  non-striated  muscle  and  fibrous  tissue. 

Occupying  the  central  portion  of  the  picture  are  tubular  glands  lined  with  one  layer  of  cylindrical  epithelium  and  embedded  in  a  stroma  identi¬ 
cal  with  that  normally  found  in  the  mucosa  lining  the  uterine  cavity. 
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Pig.  8. — A  miniature  uterine  cavity  in  an  adenomyoma  of  the  recto-vaginal  septum.  (Case  VII.) 

Gyn.-Path.  No.  23116.  Occupying  the  center  of  the  picture  is  an  area  of  typical  uterine  mucosa.  It  shows  one  layer  of 
cylindrical  epithelium  and  contains  round  or  irregular  glands  lined  with  one  layer  of  cylindrical  epithelium.  The  glands 
lie  embedded  in  an  abundant  and  characteristic  stroma. 

This  area  drains  into  a  miniature  uterine  cavity  which  contains  exfoliated  epithelium,  leucocytes  and  shadows  of  red 
blood  corpuscles,  the  remnants  of  old  menstrual  blood. 

Surrounding  this  miniature  uterine  cavity  with  its  adjacent  mucosa  is  non-striated  muscle. 
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Fig.  9. — Adenomyoma  of  the  recto-vaginal  septum,  an  area  of  endometrium  projecting  into  and  distending  a  cervical 
gland.  (Case  VII.) 

Gyn.-Path.  No.  23116.  This  is  an  enlargement  of  the  area  d  in  Fig.  6. 

Occupying  the  center  of  the  field  is  an  area  of  relatively  normal  endometrium,  which  is  projecting  into  a  cervical  gland. 
The  characteristic  and  very  high  cylindrical  cells  of  the  cervical  gland  are  clearly  seen  at  a.  The  cervical  epithelium 
is  playing  no  role  in  the  development  of  the  adenomyoma.  Surrounding  the  mucosa  is  non-striated  muscle  and  fibrous 
tissue. 
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Fig.  10. — An  adenomyomatous  polyp  projecting  into  the  vagina.  (Case  VII.) 

Gyn.-Path.  No.  23116.  The  photomicrograph  shows  a  portion  of  the  posterior  vaginal  wall  that  was  involved  in  the 
adenomyoma  of  the  recto-vaginal  septum.  Scattered  throughout  the  held  are  numerous  areas  of  typical  uterine  mucosa  and 
at  a  is  a  very  large  area  of  mucosa  with  a  miniature  uterine  cavity. 

The  vaginal  polyp  which  is  one  of  those  shown  in  Fig.  4  contains  numerous  glands.  Its  surface  is  covered  with  normal 
vaginal  mucosa. 

For  the  appearance  of  other  vaginal  polypi  see  Figs.  6,  11,  12. 
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Fig.  12. — An  adenomyomatous  polyp  projecting  into  the  vagina.  (Case  VII.) 

Gyn.-Path.  No.  23116.  This  is  the  base  of  one  of  the  polypi  seen  in  Fig.  6.  The  distance  between  a  and  a  indicates  the  pedicle 
of  the  polyp  and  the  arrows  show  the  manner  in  which  the  polyp  had  spread  out  toward  its  tip. 

The  vaginal  mucosa  is  carried  out  over  the  surface  of  the  polyp. 

The  stroma  of  the  polyp  consists  chiefly  of  fibrous  tissue.  There  appears  to  be  a  small  amount  of  non-striated  muscle.  Passing  in¬ 
to  the  polyp  from  the  underlying  vaginal  tissue  are  uterine  glands. 
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Pig.  13. — Adenomyoma  of  the  recto-vaginal  septum.  (Case  VIII.) 

Gyn.-Path.  No.  23074.  The  body  of  the  uterus  was  removed  for  myoma  two  years  ago.  The  specimen 
consists  of  the  cervical  stump  and  a  greatly  thickened  segment  of  the  adjacent  rectum.  The  anterior  vaginal 
wall  is  normal.  The  anterior  lip  of  the  cervix  is  unaltered  and  the  cervical  canal  presents  the  usual  picture. 

In  the  posterior  lip  of  the  cervix  is  an  irregular  oval  cystic  cavity  filled  with  blood.  It  was  lined  with  one 
layer  of  low  cylindrical  epithelium  which  in  some  places  rested  on  the  stroma  of  the  cervix.  At  other  points, 
however,  the  epithelium  rested  on  a  very  cellular  stroma  similar  to  that  in  the  body  of  the  uterus. 

The  posterior  portion  of  the  cervix  has  a  coarse  striated  appearance  and  scattered  throughout  it  are  small, 
dark,  cystic  spaces.  The  cervical  growth  passes  over  imperceptibly  into  the  greatly  thickened  anterior  rectal 
wall.  The  rectal  wall  also  presents  a  striated  fibrous  appearance  particularly  well  seen  at  1).  It  is  greatly 
thickened,  in  some  places  being  nearly  2  cm.  thick.  The  mucosa  of  the  anterior  rectal  wall  is  intact,  but 
here  and  there  is  gathered  up  into  small  polypi.  The  growth  has  also  involved  the  lateral  rectal  walls.  The 
posterior  wall  of  the  rectum  is  normal. 

In  the  vaginal  vault  just  behind  the  cervix  a  small  cystic  space  opens  directly  into  the  vagina.  It  was 
from  this  point  that  the  inky  black  blood  escaped  during  the  operation. 

For  the  low-power  picture  of  the  cervix  see  Fig.  14  ;  for  the  character  of  the  rectal  portion  of  the  adeno¬ 
myoma  consult  Fig.  15. 
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Fig.  14. — Adenomyoma  of  the  recto-vaginal  septum.  (Case  VIII.) 

Gyn.-Path.  No.  23074.  This  is  a  photomicrograph  of  the  cervix — the  body  of  the  uterus  had  been  removed  two  years  before. 

The  anterior  wall  of  the  cervix  is  normal.  The  mucosa  lining  the  cervical  canal  presents  the  usual  appearance,  but  lying 
in  the  canal  is  a  longitudinal  section  of  a  small  polyp. 

The  large  cavity  in  the  posterior  wall  of  the  cervix  and  noted  in  Fig.  13  was  lined  with  cylindrical  epithlium  and  was 
filled  with  blood. 

Occupying  the  posterior  part  of  the  cervix  is  an  adenomyomatous  growth.  It  will  be  noted  that  the  majority  of  the  glands 
are  embedded  in  a  stroma;  some  of  them  are  dilated. 

It  was  at  a  point  near  a  that  the  uterine  mucosa  had  broken  through  into  the  vagina.  From  this  point  the  inky  black 
blood  escaped  during  operation. 

The  widespread  adenomyoma  occupying  the  posterior  part  of  the  cervix  was  directly  continuous  with  that  involving  the 
anterior  and  lateral  rectal  walls  as  indicated  in  Fig.  13.  For  the  rectal  involvement  see  Fig.  15. 
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Fig.  15. — Adenomyoma  of  the  recto-vaginal  septum  encroaching  on  the  rectal  mucosa.  (Case  VIII.) 

Gyn.  Path.  No.  23074.  For  the  gross  appearance  of  the  specimen  see  Fig.  13. 

This  is  a  photomicrograph  of  a  section  from  the  anterior  rectal  wall.  The  rectal  mucosa  is  normal,  but  immediately 
beneath  it  there  is  a  diffuse  myomatous  thickening  of  the  tissue  and  large  quantities  of  normal-appearing  uterine 
mucosa  have  invaded  the  rectal  wall  extending  at  one  point  almost  to  the  rectal  mucosa. 
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We  have  in  this  case  had  the  opportunity  of  examining  the 
patient  from  time  to  time  during  the  last  ten  years.  Ten  years  ago 
a  subperitoneal  myoma  was  removed  during  pregnancy;  two 
years  ago  Dr.  Stavely  did  a  supravaginal  hysterectomy  for  myoma. 
At  that  time  there  was  no  evidence  of  an  adenomyoma  of  the 
recto-vaginal  septum  nor  were  there  any  clinical  manifestations 
of  such  a  condition  except  pain  on  defecation.  No  thickening 
could  be  detected,  consequently  we  must  conclude  that  this  wide¬ 
spread  growth  has  developed  in  large  measure  or  entirely  during 
the  last  two  years. 

Case  9. — Adenomyoma  of  the  recto-vaginal  septum  with  the 
formation  of  polypi  in  the  vaginal  vault;  double  pus  tubes  ( tuber¬ 
culous  ) . 

Gyn.  No.  22989. — M.  W.,  aged  28,  married,  was  admitted  to  The 
Johns  Hopkins  Hospital  on  April  17*,  1917.  The  patient  is  a  well- 
nourished  colored  woman.  She  complains  of  pain  in  the  lower 
abdomen. 

Her  menses  began  at  eleven,  were  regular,  lasted  three  days, 
were  free  and  painless.  For  the  last  four  or  five  years,  however, 
she  has  had  some  pain  at  the  period.  She  menstruated  on  Febru¬ 
ary  25,  and  since  then  has  had  slight  bleeding  from  time  to  time, 
lasting,  however,  only  a  few  hours.  She  missed  her  period  in 
March  but  for  the  last  two  days  has  been  bleeding  constantly  and 
rather  profusely. 

During  February  urination  was  frequent  and  painful  and  she 
had  to  void  two  or  three  times  each  night.  At  present  there  is 
no  discomfort  on  micturition.  Recently  she  has  had  a  good  deal 
of  tenderness  in  the  right  lower  abdomen.  Her  leucocyte  count 
is  7000;  her  haemoglobin  52  per  cent. 

She  has  been  married  eight  years  but  has  never  been  pregnant. 

The  outlet  is  moderately  relaxed.  Bartholin’s  glands  are  not 
felt  and  there  is  no  urethral  reddening.  The  cervix  is  normal  in 
size.  Its  mobility  is  somewhat  restricted  and  manipulation  of 
the  cervix  causes  pain. 

There  is  marked  induration  in  the  vaginal  vault  behind  the 
cervix,  and  on  exposing  the  vagina  we  see  the  condition  shown 
in  Fig.  16.  The  posterior  vaginal  vault  presents  an  uneven  and 
puckered  appearance  due  to  numerous  rather  flat,  smooth,  sessile 
polypi.  These  are  everywhere  covered  over  by  vaginal  mucosa 
but  some  of  them  are  slightly  cystic,  and  in  the  depth  of  a  few  a 
definite  brownish  color  is  clearly  demonstrable  making  the  diag¬ 
nosis  of  adenomyoma  certain.  There  is  a  considerable  amount 
of  induration  in  both  vaginal  fornices. 

On  rectal  examination  a  bar  of  indurated  tissue,  at  least  2  cm. 
in  width,  is  felt  between  the  rectum  and  cervix.  The  rectal 
mucosa  itself  is  intact  and  smooth,  but  small,  hard,  shot-like  masses 
can  be  felt  in  the  rectal  wall  above  the  growth.  These  are  not 
larger  than  split  peas.  Proctoscopic  examination  reveals  a  normal¬ 
looking  mucosa. 

Operation,  April  23,  1917. — On  opening  the  abdomen  I  found  the 
picture  shown  in  Fig.  17.  Each  tube  was  the  seat  of  a  pyosalpinx, 
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but  the  fimbriated  ends  of  both  tubes  were  slightly  open,  strongly 
suggesting  tuberculosis.  We  thought  it  wiser  to  remove  the  tubes 
before  removing  the  uterus  thus  reducing  to  the  minimum  the 
chances  of  infection.  The  ovaries  were  also  removed,  in  the  first 
place  because  they  were  densely  adherent,  in  the  second  place 
because  if  any  portion  of  the  adenomyoma  were  left  behind  the 
presence  of  the  ovaries  would  tend  to  stimulate  the  further  exten¬ 
sion  of  the  portions  of  the  tumor  that  it  had  not  been  possible  to 
remove. 

After  removal  of  the  appendages  we  carefully  examined  the 
uterus  and  rectum.  In  the  posterior  wall  of  the  uterus  was  a 
subserous  myoma  1  cm.  in  diameter.  Behind  the  cervix  at  the 
level  of  the  internal  os  was  a  hard  indurated  mass,  2.5  cm.  in 
diameter.  This  involved  the  posterior  wall  of  the  cervix  and  the 
anterior  wall  of  the  rectum  (Fig.  17).  The  bowel  wall  and  the 
uterine  wall  at  this  point  were  intimately  blended  together.  It 
was  perfectly  clear  that  we  were  dealing  with  an  adenomyoma 
of  the  recto-vaginal  septum. 

The  patient’s  pulse  was  very  rapid  before  the  operation  was 
started  and  by  the  time  the  tubes  and  ovaries  had  been  removed 
was  varying  from  160  to  170;  consequently  it  was  deemed  safer 
to  defer  the  hysterectomy  until  a  later  date.  A  pulse  of  from  140 
to  160  is  frequently  encountered  during  an  operation  for  pus 
tubes  and  as  a  rule  occasions  no  alarm,  but  the  patient  could  not 
have  withstood  the  widespread  dissection  and  the  hysterectomy 
that  would  have  been  necessary. 

She  had  a  stormy  time  for  the  first  three  days,  but  then  im¬ 
proved  rapidly.  She  was  discharged  on  May  6  with  instructions 
to  return  several  months  later  for  removal  of  the  recto-vaginal 
growth. 

This  growth  on  histological  examination  will  undoubtedly  show 
the  typical  adenomyomatous  picture.  Its  situation  is  character¬ 
istic  and  the  picture  as  seen  in  Douglas’  cul-de-sac  further  sub¬ 
stantiates  the  diagnosis.  The  development  of  the  flat  polypoid 
condition  in  the  vaginal  vault  is  also  confirmatory,  and  the 
brownish  hue  due  to  the  accumulation  of  old  menstrual  blood  in 
the  polypi  leaves  no  doubt  as  to  the  presence  of  adenomyoma.  As 
was  noted  the  rectal  mucosa  itself  was  normal. 

Gyn.-Path.  No.  23170.-—  Sections  from  the  Fallopian  tubes  show 
typical  tuberculosis. 

It  is  a  pleasure  to  acknowledge  my  obligation  to  three  of  my 
friends  who  have  added  greatly  to  the  value  of  this  article.  Mr. 
Max  Brodel,  the  Director  of  the  Department  of  Art  in  Medi¬ 
cine  in  The  Johns  Hopkins  Medical  School  made  the  drawings 
which  so  faithfully  portray  the  conditions  found.  Dr.  Benj. 
0.  McCleary  took  infinite  pains  in  the  making  of  very  large 
sections  which  included  the  cervix  and  a  portion  of  the  rectum 
in  one  piece.  Mr.  Herman  Schapiro  has  furnished  us  with 
photomicrographs  which  it  would  be  almost  impossible  to 
excel. 


HEMATOMATA  OF  THE  OVARY ,  INCLUDING  CORPUS  LUTEUM  CYSTS.* 

By  Emil  Novak,  A.  B.,  M.  D.,  F.  A.  C.  S., 

Instructor  in  Clinical  Gynecology,  The  Johns  Hopkins  Medical  School. 


There  is  no  organ  in  the  body  which  is  so  frequently  the 
seat  of  hemorrhages  as  is  the  ovary.  Indeed,  so  common 
are  they  that  no  clinical  significance  is  attached  to  the  small 


*  Read  before  The  Johns  Hopkins  Hospital  Medical  Society,  May 
7,  1917. 


hematomata  so  frequently  found  in  the  ovaries  removed  at 
operation.  In  the  case  of  large  blood  tumors,  the  clinical 
picture  is  essentially  that  which  characterizes  other  benign 
ovarian  neoplasms. 

That  even  small  hematomata  are  not  altogether  without 
important  clinical  potentialities  is  shown  by  the  fact  that 
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they  may  give  rise  to  serious  and  even  fatal  hemorrhage  into 
the  pelvic  and  abdominal  cavities,  as  I  have  shown  in  a  recent 
paper.1  In  this  I  collected  39  previous  cases  of  grave  abdom¬ 
inal  hemorrhage  of  ovarian  origin,  and  reported  a  fortieth  in 
which  the  hemorrhage  was  due  to  the  rupture  of  a  small  follic¬ 
ular  cyst  of  the  ovary. 

Aside  from  such  extreme  instances  of  what  may  he  called 
perforative  ovarian  hemorrhage,  great  interest  attaches  to  the 
study  of  hemorrhages  which  are  confined  within  the  ovary. 
Considering  the  great  frequency  of  ovarian  hemorrhages,  it 
seems  difficult  to  assume  that  their  occurrence  can  be  looked 
upon  as  being  invariably  pathological.  In  view  of  the  physio¬ 
logical  nature  of  the  hemorrhage  which  occurs  periodically 
from  the  uterus,  i.  e.,  the  menstrual  flow,  it  does  not  seem 
impossible  that  the  study  of  ovarian  hemorrhage  may  perhaps 
throw  some  light  on  the  still  mysterious  mechanism  of  men¬ 
struation  and  ovulation.  A  number  of  studies  have  been  made 
of  the  subject  of  ovarian  hematomata,  but  there  has  been  no 
effort,  so  far  as  I  have  been  able  to  learn,  to  study  them  from 
the  viewpoint  of  the  physiological  functions  of  the  ovaries. 

The  material  upon  which  this  study  is  based  was  derived 
from  85  cases  in  which  one  or  both  ovaries  had  been  removed  at 
operation.  Some  of  these  ovaries  contained  only  one  hematoma, 
some  a  great  many.  The  selection  of  this  material  was  made 
relatively  simple  by  the  obviousness  of  hematomata  on  naked 
eye  examination.  I  need  not  say  that  in  all  cases  the  ovaries 
were  cut  into  at  various  planes,  for  the  surface  appearance  of 
an  ovary  is  of  little  importance  as  an  index  of  its  internal 
structure.  The  study  has  aimed  to  include  all  hemorrhagic 
lesions  encountered,  so  that  the  series  includes  small  follic¬ 
ular  hemorrhages  as  well  as  the  larger  hematomata  of  pseudo¬ 
neoplastic  type.  In  other  words,  it  was  not  limited  to  the 
comparatively  small  group  in  which  the  blood  tumor  was  so 
large  as  to  give  rise  to  the  symptoms  which  indicated  opera¬ 
tion.  By  far  the  largest  proportion  of  hematomata  studied, 
as  a  matter  of  fact,  were  quite  small,  not  exceeding  2  cm.  in 
diameter.  These  smaller  lesions  afford  a  much  better  oppor¬ 
tunity  than  the  more  extensive  ones  of  solving  the  important 
question  of  pathogenesis.  The  largest  hematoma  in  this  series 
measured  6  cm.  in  its  longest  diameter.  Larger  ones  than 
this  are  relatively  rare. 

Hematomata  of  the  ovary  have  been  variously  classified. 
We  are  not  here  concerned  with  those  rare  forms  of  ovarian 
hemorrhage  that  are  produced  by  such  conditions  as  a  ruptured 
ovarian  pregnancy,  rupture  of  ovarian  varices,  bleeding  from 
malignant  ovarian  tumors,  etc.  Nor  are  we  concerned  with 
the  incidental  hemorrhages  which  often  occur  into  large  ovar¬ 
ian  cysts.  The  more  intrinsic  forms  of  ovarian  hemorrhage, 
with  which  this  paper  deals,  are  classified  by  Yon  Beust2  into 
those  occurring  in  the  stroma  of  the  ovary,  those  in  the 
follicles  and  those  in  the  corpora  lutea.  Wolfs 3  division, 
which  seems  less  logical,  is  into  the  interstitial,  follicular 
and  intra-follicular  varieties.  This  classification  is  practi¬ 
cally  the  same  as  that  of  Pfannenstiel.4  Klob  5  recognizes  only 
follicular  and  parenchymatous  forms  of  hemorrhage,  speaking 


of  the  latter  as  “  ovarian  apoplexy.”  Bollin's  6  classification, 
so  often  quoted,  would  seem  to  be  the  most  complex  and  least 
satisfactory  of  all.  He  subdivides  ovarian  hemorrhages  into 
(1)  multiple  vesicular,  in  which  a  number  of  follicles  are 
filled  with  blood;  (2)  extravesicular,  in  which  the  hemorrhage 
has  broken  into  the  abdominal  cavity;  (3)  intravesicular,  in 
which  the  follicle  wall  resists  the  pressure  of  the  blood,  so 
that  a  large  hematoma  is  formed;  (4)  hemorrhage  into  a 
hydropic  follicle,  the  contents  being  a  sanguinolent  fluid  in¬ 
stead  of  pure  blood;  (5)  hemorrhage  into  a  corpus  luteum. 
The  classifications  suggested  by  other  authors  (Oehman,7 
Savage8  and  others)  differ  in  no  important  respect  from 
those  already  quoted. 

In  investigating  the  material  on  which  this  paper  is  based, 
I  was  impressed  by  the  fact  that,  in  the  overwhelming  pro¬ 
portion  of  cases,  hematomata  of  the  ovary  are  the  result  of 
hemorrhage  into  the  follicular  structures,  including  under 
this  head  the  corpus  luteum,  which  is  a  derivative  of  the 
Graafian  follicle. 

For  a  proper  understanding  of  the  pathogenesis  of  ovarian 
hematomata,  the  first  essential  is  a  knowledge  of  the  blood 
supply  of  the  Graafian  follicle  and  of  the  corpus  luteum.  The 
vascular  supply  of  the  maturing  follicle  is  found  in  its  theca 
interna,  the  vessels  of  which  form  a  veritable  wreath  around 
the  follicle.  From  this,  tiny  vessels  make  their  way  concen¬ 
trically  inward  toward  the  granulosa,  in  which,  however,  no 
distinct  vascular  channels  can  ordinarily  be  made  out.  It  has 
now  been  fairly  well  established  that  the  discharge  of  the  ovum 
occurs  without  any  appreciable  bleeding  either  into  the  abdom¬ 
inal  cavity  or  into  the  follicle  lumen.  Following  the  rupture 
of  the  follicle,  i.  e.,  in  the  earliest  stages  of  the  corpus  luteum, 
there  becomes  evident  a  much  richer  development  of  the  blood 
supply,  so  that  this  early  stage  in  the  life  history  of  the  corpus 
luteum  is  often  spoken  of  as  the  stage  of  hyperemia.  Not  only 
do  the  vessels  in  the  theca  become  larger  and  more  numerous, 
but  within  this,  at  the  base  of  the  granulosa,  which  it  thus 
marks  off  from  the  theca,  there  appears  a  delicate  festoon  of 
small  vessels  which  completely  surrounds  the  corpus,  forming 
a  rather  striking  line  of  demarcation  between  granulosa  and 
theca.  This  subgranulosal  vascular  wreath  is  of  great  impor¬ 
tance,  because  from  it  spring  the  capillary  channels  which 
later  irrigate  the  granulosa  cells,  coincidentally  with  the  lutein 
transformation  of  the  latter.  Once  the  lutein  layer  is  well 
established  the  subgranulosal  vascular  wreath  becomes  less 
conspicuous.  The  thecal  stratum  of  blood  vessels,  however, 
appears  to  be  quite  distinct  throughout  the  active  life  of  the 
corpais  luteum,  and  even  well  into  the  period  of  retrogression. 

Furthermore,  it  is  usually  quite  definite  in  those  follicles 
whose  development  becomes  arrested  at  various  stages,  through 
the  process  known  as  atresia  folliculi— a  term  which  seems 
to  have  become  generally  accepted  in  spite  of  the  fact  that  it  is 
far  from  satisfactory.  As  is  now  well  known,  only  one  follicle 
each  month  undergoes  full  maturation,  followed  by  rupture 
and  the  development  of  a  corpus  luteum.  Many  more,  how¬ 
ever,  develop  up  to  a  certain  point,  at  which  their  further 
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growth  is  inhibited  by  some  influence,  as  yet  unknown,  but 
which  probably  emanates  from  the  “  presiding  ovum  ”  of  the 
month.  The  arrest  of  follicular  development  is  characterized 
by  the  death  and  disappearance  of  the  ovum  in  the  atretic  fol¬ 
licle,  together  with  a  gradual  disintegration  of  the  membrana 
granulosa.  It  is  thus  easy  to  explain  the  various  types  of 
follicular  cyst  which  are  so  commonly  encountered  clinically. 
For  example,  the  small  microscopic  cyst  with  perhaps  a  single 
layer  of  low  cuboidal  epithelium  represents  a  follicle  blighted 
in  its  very  early  stages.  The  larger  cyst  cavities,  with  several 
layers  of  lining  epithelium,  correspond  to  follicles  whose  de¬ 
velopment  has  been  inhibited  after  they  have  progressed  well 
on  toward  complete  maturity.  Again,  the  cavities  in  which 
the  surrounding  epithelium  has  long  since  disappeared,  and 
which  are  undergoing  a  genuine  atresia  by  the  formation  of 
a  cicatrix-like  inner  layer  of  fibrous  tissue,  represent  very  late 
stages,  illustrative  of  the  ultimate  fate  of  the  atretic  follicles. 
The  terminal  product  is  the  so-called  corpus  fibrosum,  which  it 
would  seem  well  to  distinguish  from  the  corpus  albicans,  the 
end  result  of  the  corpus  luteurn. 

The  more  important  elements  of  the  ovary  are  therefore  all 
of  follicular  origin,  namely,  the  Graafian  follicle  itself,  the 
atretic  follicle  and  the  corpus  luteurn.  The  last-named  is  so 
specialized  in  function  that  it  deserves  separate  consideration. 
Hemorrhage  may  occur  in  any  one  of  the  structures  already 
enumerated,  and  also  occasionally  in  the  stroma  of  the  ovary 
itself.  The  various  forms  of  ovarian  hematoma  may  thus  be 
classified  as  follows : 

{Graafian  follicle. 

Atretic  follicle. 

Corpus  luteurn. 

Stromal. 

Hemorrhage  into  the  Graafian  Follicle. — Although  practi¬ 
cally  all  writers  speak  of  the  possibility  of  hematoma  arising 
from  hemorrhage  into  the  Graafian  follicle,  it  is  my  impres¬ 
sion  that  this  forffi  of  follicular  hemorrhage  is  not  by  any 
means  so  common  as  has  been  believed.  Practically  every 
ovary  during  reproductive  life  contains  many  follicles  which 
show  degrees  of  development  varying  from  the  primordial 
follicle  up  to  the  fully  mature  structure.  All  of  these  advanc¬ 
ing  follicles,  however,  are  characterized  by  relatively  thick 
walls  and  by  a  moderate  degree  of  thecal  vascularity.  The 
only  exception  to  this  is  found  in  the  case  of  the  one  follicle 
which  is,  as  it  were,  chosen  for  full  fruition  and  rupture 
each  month.  This  follicle  is  larger  and  possesses  a  much 
richer  blood  supply  than  those  which  it  has  outstripped  in 
development,  although  its  walls  are  certainly  much  less  vas¬ 
cular  than  those  of  the  early  corpus  luteurn.  For  the  above 
reasons  it  is  difficult  to  imagine  that  hemorrhage  into  a  virile 
Graafian  follicle  would  be  common,  except  perhaps  in  the 
mature  or  almost  mature  forms.  Even  if  such  hemorrhage 
does  occur,  it  is  not  easy  to  distinguish  it  histologically  from 
the  more  usual  type  of  hemorrhage  into  atretic  follicles.  In 
the  former  the  hemorrhage  brings  about  the  death  of  the 
ovum,  whereas  in  the  latter  the  ovum  has  disappeared  before 
the  hemorrhage  has  occurred.  It  would  not  be  possible  to 


distinguish  these  two  histologically  except  in  the  few  instances 
in  which  sections  are  obtained  showing  hemorrhage  into  fol¬ 
licles  still  containing  the  ovum  and  discus  proligerus,  i.  e., 
before  the  ovum  has  been  destroyed. 

Hemorrhage  into  Atretic  Follicles. — This  is  the  most  fre¬ 
quent  form  of  follicular  hemorrhage.  The  condition  of  the 
ovary  commonly  spoken  of  as  cystic  degeneration  is  caused 
by  a  marked  stimulation  of  the  ripening  process  in  many  fol¬ 
licles,  resulting  in  the  formation  of  a  large  number  of  atretic 
follicles,  clinically  termed  follicular  cysts.  It  is  extremely 
common  to  find  that  a  greater  or  less  number  of  these  cystic 
follicles  are  the  seat  of  hemorrhage,  giving  rise  to  the  most 
frequent  form  of  follicular  hematoma.  It  is  of  interest  to 
study  the  pathogenesis  of  this  form  of  hematoma.  The  atretic 
follicle  is  usually  lined  with  only  one  layer  of  epithelium ;  and 
in  the  later  stages  this  also  disappears.  In  the  cystic  stage, 
therefore,  before  the  process  of  atretic  obliteration  has  begun, 
it  is  usually  a  thin-walled  structure  containing  fluid  under  a 
considerable  degree  of  tension,  as  may  be  judged  by  the  smooth 
outline  of  its  wall.  Surrounding  the  follicle  is  the  theca  with 
a  vascular  wreath.  The  point  to  be  emphasized  is  the  rich¬ 
ness  of  this  blood  supply,  in  view  of  the  fact  that  the  atretic 
follicle  is  looked  upon  as  a  retrogressive  structure.  The  veins 
especially  are  large  and  distended.  That  this  is  not  a  mere 
stasis  or  pressure  hyperemia  would  seem  to  be  indicated  by 
the  fact  that  only  certain  types  of  atretic  follicle  are  thus 
characterized,  and  that,  as  I  shall  show  later,  it  is  only  at 
certain  stages  of  the  menstrual  cycle  that  this  change  is  noted. 

It  can  be  easily  understood  that  this  perifollicular  wreath 
of  thin-walled  veins  is  an  important  predisposing  factor  to 
hemorrhage.  Primarily  this  hemorrhage  is  practically  always 
perifollicular.  Extensive  extravasations  of  blood  are  fre¬ 
quently  observed  surrounding  large  segments  of  the  follicle, 
often  dissecting  away  the  epithelium  and  causing  great  bulg¬ 
ing  into  the  lumen.  Fig.  1  shows  such  a  perifollicular  hemor¬ 
rhage  with  impending  rupture  into  the  cavity.  Fig.  2  illus¬ 
trates  the  next  stage,  in  which  the  epithelium  has  just  been 
broken  through,  the  blood  now  filling  the  cavity.  In  the  case 
of  the  large  follicular  cysts  into  which  free  hemorrhage  takes 
place,  it  is  evident  that  large  ovarian  hematomata  may  be 
formed.  More  commonly,  of  course,  the  atretic  follicle  is 
small  and  the  hemorrhage  not  great,  so  that  the  resulting 
hematoma  is  of  small  size.  The  bleeding  from  the  wall  is 
often  so  slight  that  the  cavity  is  only  partially  filled  (Fig.  2). 
NTot  infrequently  the  bleeding  seems  to  have  recurred,  perhaps 
a  number  of  times,  the  extravasated  blood  in  the  lumen  being 
given  a  ripple-like  appearance.  Sometimes  rather  large  hem¬ 
atomata  may  be  caused  by  the  confluence  of  two  or  more  ad¬ 
jacent  ones. 

These  observations  would  seem  to  refute  the  views  of 
Savage  and  others  that  hemorrhage  into  the  stroma  is  second¬ 
ary  to  hemorrhage  within  the  follicle,  the  blood  escaping  from 
the  latter  when  the  tension  ruptures  the  wall.  The  present 
study  would  indicate  that  the  real  process  is  just  the  reverse, 
that  is,  the  primary  hemorrhagq  occurs  in  the  perifollicular 
stroma  and  later  breaks  through  into  the  follicle. 
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It  is  not  always  easy  to  distinguish  this  form  of  follicular 
hematoma  from  genuine  stromal  hemorrhage,  on  the  one  hand, 
and  hemorrhage  into  corpora  lutea,  on  the  other,  even  with 
the  aid  of  the  microscope.  A  non-follieular  stromal  hemor¬ 
rhage  may  be  surrounded  by  a  condensed  layer  of  fibrous  tissue 
quite  similar  to  the  wall  of  an  atretic  follicle  from  which  the 
epithelium  has  perhaps  long  since  disappeared.  Equally  per¬ 
plexing  may  be  the  differentiation  between  simple  follicular 
hematoma  and  that  which  arises  in  a  corpus  luteum.  As  is 
now  well  known,  the  theca  cells  of  the  atretic  follicle  often 
undergo  a  definite  lutein-like  transformation,  and  hemorrhage 
into  a  follicle  surrounded  by  a  zone  of  these  theca-lutein  cells 
is  not  always  easy  to  distinguish  from  an  old  corpus  luteum 
hematoma  in  which  the  lutein  cells  have  undergone  marked 
retrogression. 

Corpus  Luteum  Hematoma. — For  a  proper  understanding 
of  the  histology  of  hematomata  of  this  type,  a  knowledge  of 
the  life  history  of  the  corpus  luteum  is  essential.  This  I  have 
described  elsewhere,9  and  I  shall  not  review  it  here.  Contrary 
to  what  has  been  the  common  belief,  it  is  not  characteristic  to 
find  the  cavity  of  the  follicle  filled  with  blood  immediately 
after  its  rupture.  The  walls  of  the  corpus  luteum  in  these 
very  early  stages,  however,  are  very  vascular,  the  subgranulosal 
vascular  ring  being  especially  marked.  There  is  no  dividing 
line  between  this  stage  and  that  of  vascularization.  As  a 
matter  of  fact,  it  is  common  for  the  early  corpus  luteum  to 
exhibit  the  hyperemic  stage  in  some  parts  of  its  wall,  while 
others  have  passed  on  into  the  stage  of  vascularization.  In 
the  latter  the  lutein  layer  becomes  thickly  irrigated  with  capil¬ 
laries  springing  from  the  subgranulosal  zone.  It  is  in  this 
time  period  of  the  corpus  luteum  that  a  moderate  amount  of 
hemorrhage  normally  takes  place  into  the  lumen.  It  is  found 
in  all  the  corpora  lutea  of  this  stage  that  I  have  examined. 
The  hemorrhage  is  moderate  in  amount  and  usually  uniform 
in  distribution,  the  escaped  blood  forming  a  narrow  zone  ad¬ 
hering  to  the  inner  layer  of  the  lutein  zone. 

It  is  not  surprising,  however,  that  in  certain  instances  this 
hemorrhage  overshoots  the  mark,  as  it  were,  the  cavity  of  the 
corpus  being  inundated.  Thus  is  produced  one  very  common 
form  of  what  is  clinically  called  a  corpus  luteum  cyst  (Fig.  3) . 
The  statement  has  generally  been  made  that  corpus  luteum 
cysts  invariably  -contain  blood.  With  certain  qualifications 
which  will  be  discussed  later,  this  statement  is  correct. 

Many  of  the  structures  which  the  gynecologist  speaks  of 
as  corpus  luteum  cysts  are  merely  corpora  lutea  in  which  an 
unusual  amount  of  bleeding  has  occurred.  It  is  probable  that 
in  many  of  these  the  lutein  cells  remain  virile  and  functionate 
normally,  and  that  the  abnormal  amount  of  hemorrhage  has 
no  important  effect  on  the  subsequent  history  of  the  corpus 
luteum.  In  other  cases  it  is  conceivable  that  the  hemorrhage 
may  be  so  great  that  the  further  development  of  the  function¬ 
ing  cells  is  arrested  and  that  a  genuinely  pathological  hem¬ 
atoma  results.  There  is  no  sharp  dividing  line  between  the 
physiological  and  the  pathological  in  this  respect,  any  more 
than  there  is  between  the  uterine  bleeding  of  normal  menstru¬ 
ation  and  that  which  constitutes  menorrhagia. 


Hemorrhage  from  the  wall  of  a  corpus  luteum  in  the  stage 
of  maturity  is  probably  rare.  The  walls  of  such  a  corpus  are 
usually  very  thick,  the  blood  vessels  are  thick-walled  and  lie 
more  deeply,  and  there  is  a  more  or  less  well-defined  layer  of 
fibrous  tissue  along  the  inner  edge  of  the  lutein  zone.  Even 
if  excessive  hemorrhage  occurred  in  this  stage  it  would  seem 
impossible  to  distinguish  the  resulting  hematoma  from  the 
usual  type  already  described,  in  which  the  hemorrhage  arises 
during  the  stage  of  vascularization,  and  in  which  the  wall 
later  undergoes  the  same  maturation  observed  in  the  normal 
corpus  (Fig.  4).  In  a  certain  number  of  hematomata,  which 
because  of  their  yellow  lining  are  clinically  called  corpus 
luteum  cysts,  the  walls  are  found  to  be  those  of  retrogressive 
corpora  lutea.  In  these  cases,  for  reasons  similar  to  those 
above  mentioned,  it  is  almost  certain  that  the  initial  bleeding 
occurred  in  the  stage  of  vascularization,  and  that  the  blood 
has  persisted  to  the  period  of  retrogression  of  the  follicle.  This 
is  not  surprising  when  one  considers  that  the  entire  time 
elapsing  between  the  periods  of  late  vascularization  and  early 
retrogression  of  the  corpus  luteum  may  be  little  more  than 
a  week. 

The  especial  characteristic  of  old  corpus  luteum  cysts  is 
the  fact  that  the  lutein  layer  is  atrophic  and  degenerated,  and 
that  it  is  separated  from  the  lumen  by  a  distinct  and  ’often 
wide  zone  of  connective  tissue  (Fig.  5).  The  contents  are 
usually  old  blood.  Instead  of  filling  the  cavity  completely, 
the  hemorrhagic  elements  often  form  only  a  narrow  layer 
adhering  to  the  wall  of  the  cyst,  the  remainder  being  a  clear 
serous  fluid.  This  type  of  cyst  is  very  common.  It  is  certainly 
a  pathological  structure,  although  its  clinical  significance  is 
often  negligible. 

The  multiple  lutein  cysts  which  are  at  times  found  in  the 
ovaries  in  association  with  either  hydatidiform  mole  or  chorio- 
epithelioma,  and  which  contain  no  blood,  need  not  be  con¬ 
sidered  at  length  here,  inasmuch  as  they  are  not  corpus  luteum 
cysts  in  the  proper  sense.  The  lutein  cells  which  are  found  in 
the  walls  of  these  cysts  are  theca  lutein  cells  and  not  granulosa 
lutein  cells.  Even  in  the  course  of  normal  pregnancy  there  is 
a  great  overproduction  of  atretic  follicles,  with  a  lutein-like 
transformation  of  the  theca  interna  cells,  giving  rise  to  the  so- 
called  interstitial  glands.  It  seems  impossible  to  explain  this 
in  any  other  way  than  as  due  to  a  hormone  emanating  from 
the  embryo.  When  the  latter  is  pathological,  as  in  hydatidi¬ 
form  mole  or  chorio-epithelioma,  it  is  not  surprising  that  there 
should  also  be  a  pathological  condition  in  the  ovary.  Since  in 
both  these  conditions,  there  is  an  overproduction  of  tropho¬ 
blastic  tissue,  the  thought  suggests  itself  that  the  hormone 
which  is  linked  up  with  ovarian  activity  is  produced  by  the 
trophoblast,  and  that  the  excess  of  the  latter  in  these  two 
diseases  is  responsible  for  the  remarkable  polycystic  lesions 
which  may  occur  in  the  ovary.  In  the  two  specimens  of  this 
condition  which  I  have  had  an  opportunity  of  studying,  the 
lutein  cysts  presented  a  picture  quite  different  from  the 
ordinary  corpus  luteum  cyst.  The  lutein  cells  rarely  form  a 
complete  or  uniform  layer.  They  are  usually  large,  more  or 
less  polyhedral,  taking  a  rather  purplish  hematoxylin  stain. 
The  lutein  zone  is  often  buried  beneath  a  deep  stratum  of 
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fibrous  tissue,  indicating  that  the  atretic  follicU  in  which  this 
lutein  transformation  of  the  theca  had  occurred  had  been 
well  advanced  in  the  atretic  process.  The  whole  picture  sug¬ 
gests  that  wherever  the  thecal  cell  persists,  it  possesses  a 
peculiar  sensitiveness  to  the  trophoblastic  hormone,  which 
seems  to  be  responsible  for  the  lutein  transformation  in  the 
theca  cells. 

Stromal  Hemorrhage. — Certainly  there  would  seem  to  be 
little  doubt  that  of  the  three  principal  types  of  ovarian  hemor¬ 
rhage,  the  least  common  by  far  is  that  which  occurs  in  the 
stroma-  directly,  i.  e.,  without  any  relation  to  follicular  ele¬ 
ments  or  derivatives.  As  I  have  already  emphasized,  prac¬ 
tically  all  forms  of  ovarian  hemorrhage  take  their  origin  from 
the  perifollicular  vessels  and  hence  are  initially  stromal  in 
this  narrow  sense.  Far  less  frequently  ovarian  hematomata 
are  the  result  of  the  rupture  of  ovarian  vessels  into  the  stroma, 
without  relation  to  follicular  structures.  Hemorrhages  of 
this  type  are,  perhaps,  better  entitled  to  the  designation 
“  apoplexia  ovarii  ”  than  those  already  described.  The  re¬ 
sulting  hematoma  is  not  always  easy  to  distinguish  from  the 
form  caused  by  hemorrhage  into  an  atretic  follicle,  as  has  been 
explained  in  connection  with  the  description  of  the  latter. 
In  some  cases,  however,  the  distinction  can  be  made  from  the 
irregular  outlines  of  the  stromal  hemorrhage,  the  blood  ap¬ 
parently  forcing  itself  under  tension  along  the  tissue  inter¬ 
stices  ( Fig.  6 ) .  That  such  forms  of  hemorrhage  may  occur 
in  very  young  children  or  even  in  the  foetus  is  shown  in  the 
cases  reported  by  Eiedel 10  and  Schultze.11  In  Schultze’s  case, 
a  hematoma  of  the  right  ovary  measuring  U  inches  in 
diameter  was  found  in  a  child  which  was  born  dead.  The 
thickened  albuginea  and  the  vascularity  of  the  peritoneum 
demonstrated,  in  S'chultze’s  opinion,  that  the  hemorrhage 
was  of  gradual  development,  continuing  over  a  period  of 
several  weeks  before  the  death  of  the  foetus.  Riedel’s  case 
was  very  similar  to  that  of  Schultze. 

Causes  of  Ovarian  Hemorrhage. — No  definite  statement  can 
be  made  as  to  the  exciting  cause  of  the  hemorrhages  which 
result  in  the  formation  of  ovarian  hematomata.  It  is  true 
that  many  explanations  have  been  offered  for  their  occurrence, 
but  in  practically  all  cases  the  factors  held  responsible  are  to 
be  looked  upon  as  predisposing  rather  than  exciting.  These 
causes  are,  perhaps,  best  summarized  in  the  following  tabula¬ 
tion  given  by  Stein : 12 

1.  Menstrual  (excessive  menstrual  hyperemia). 

2.  Non-menstrual. 

(a)  Active  hyperemia,  as  acute  or  chronic  oophoritis. 

(b)  Passive  hyperemia,  as  thrombosis,  torsion, 
varix. 

(c)  Primary  and  secondary  neoplasms. 

1.  Diseases  altering  the  composition  of  the  blood. 

(a)  Infectious  diseases,  as  typhoid,  acute  exanthe¬ 
mata,  etc. 

(b)  General  disorders  of  nutrition,  as  anemia, 
chlorosis,  etc. 

(c)  Hemophilia. 

2.  Phosphorus  poisoning. 

3.  Burns. 

4.  Venous  congestion  of  abdominal  viscera,  as  in  heart 
or  lung  disease. 


Local- 


General 


Cases  illustrating  the  role  of  all  these  possible  causes  are  to 
be  found  in  the  literature.  I  shall  make  no  effort  to  review 
them  here. 

Etiological  Bole  of  Menstruation. — -The  principal  point  in 
the  consideration  of  the  etiology  of  these  hemorrhages  is  the 
role  played  by  the  hyperemia  of  menstruation.  The  statement 
is  passed  on  from  author  to  author  that  ovarian  hemorrhages 
are  commonly  due  to  the  ovarian  congestion  which  is  said 
to  be  a  part  of  the  menstrual  phenomenon.  Cases  have  even 
been  reported  by  Garrigues,13  Gottschalk  1 2 3 4’  and  others  in  which 
large  ovarian  hematomata  were  explained  as  due  to  a  species 
of  vicarious  menstruation  into  the  ovary.  This  is  said  to 
occur  when  there  is  an  obstacle  to  the  exit  of  the  menstrual 
blood  per  vias  natural es,  as  after  destruction  of  the  endome¬ 
trium  by  excessive  curetting,  etc.  So  far  as  I  know,  no  proof 
has  ever  been  brought  forward  for  the  correction  of  such  views, 
and,  indeed,  no  one  has  ever  studied  the  problem  from  the 
viewpoint  of  the  menstrual  histories  of  the  patients.  I  have, 
therefore,  laid  especial  stress  upon  this  point  in  the  study  of 
my  own  cases. 

An  analysis  of  my  results  yields  several  facts  of  great  inter¬ 
est.  In  the  first  place  it  was  noted  that  hematomata  were 
most  commonly  found  in  ovaries  removed  at  a  period  corre¬ 
sponding  to  the  probable  occurrence  of  ovulation,  i.  e.,  from 
about  the  seventh  to  the  sixteenth  day.  In  practically  all 
these  cases  the  hemorrhage  is  obviously  recent,  or,  in  a  few 
cases,  it  has  not  yet  occurred  but  is  impending.  In  the  few 
cases  in  which  hematomata  are  encountered  in  ovaries  re¬ 
moved  late  in  the  menstrual  cycle,  histological  examination 
shows  that  the  extravasated  blood  is  old  and  more  or  less  dis¬ 
organized,  thus  indicating  again  that  the  hemorrhage  had 
occurred  some  time  previously.  The  evidence  from  this  group 
of  eases,  therefore,  would  indicate  that  follicular  hemorrhages 
of  the  ovary,  and  the  perifollicular  congestion  which  precedes 
them,  occur  by  predilection  at  or  near  the  time  of  ovulation. 
As  to  the  significance  of  these  perifollicular  vascular  changes, 
I  do  not  venture  to  express  an  opinion.  That  they  are  purely 
physiological,  and  that  they  are  in  some  way  called  forth  by 
the  influence  emanating  from  the  “  presiding  ovum  ”  of  the 
month,  would  seem  a  natural  assumption. 

When  we  turn  our  attention  to  the  time  study  of  corpus 
luteum  hematomata,  the  findings  are  somewhat  different. 
The  corpus  luteum  hemorrhages  occur  rather  later,  from 
about  the  sixteenth  to  the  twenty-fifth  day.  This  is  exactly 
what  we  would  expect  if  we  bear  in  mind  that  most  of  these 
hematomata  have  their  inception  in  the  period  of  vasculariza¬ 
tion  of  the  corpus. luteum.  As  in  the  case  of  follicular  hemor¬ 
rhages,  a  careful  study  of  the  individual  cases  will  usually 
serve  to  explain  the  apparent  exceptions  to  the  general  rule. 
For  example,  a  corpus  luteum  hematoma  (Gyn.  No.  20404) 
removed  on  the  fifth  day  of  the  cycle  contained  old  blood,  and 
was  surrounded  by  a  broad  fibrous  layer  within  the  retrogres¬ 
sive  lutein  layer.  This  was  clearly  a  structure  which  had 
persisted  from  the  preceding  month  and  perhaps  even  longer. 
In  this  way,  and  only  in  this  way,  by  careful  clinical  and 
histological  correlation  and  by  using  the  normal  life  history 
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as  a  criterion,  can  one  interpret  the  various  forms  of  ovarian 
hematomata  which  are  encountered. 

Effect  of  Hematomata  upon  Menstruation. — A  careful  anal¬ 
ysis  of  the  menstrual  histories  in  the  cases  of  this  series 
shows  that  small  hematomata,  of  whatever  variety,  have  ap¬ 
parently  no  effect  on  the  character  of  menstruation.  Indeed, 
the  only  significant  effect  observed  was  in  the  case  of  the 
largest  hematoma  in  the  series,  measuring  6  cm.  in  diameter. 
The  ovary  was  little  more  than  a  shell,  the  ovarian  tissue 
which  remained  at  one  pole  showing  no  corpora  lutea,  either 
recent  or  old.  The  other  ovary  had  been  removed  three  years 
previously.  It.  is,  perhaps,  not  surprising  to  know  that  this 
patient  had  not  menstruated  for  many  months.  In  those  cases 
of  this  series  in  which  menstrual  disorders  were  noted,  they 
were  practically  always  attributable  to  the  coexistent  pelvic 
disease.  Certainly  there  is  no  ground  for  the  belief  held  by 
many  that  the  characteristic  symptom  of  ovarian  hematoma, 
whether  of  the  follicular  or  corpus  luteum  type,  is  excessive 
menstruation. 

Associated  'Pelvic  Lesions. — Some  of  the  ovaries  in  this 
group  of  cases  would  in  themselves  be  considered  relatively 
normal  ;  others  show  extensive  pathological  change,  such  as 
cystic  degeneration  or  abscess  formation.  In  every  case  there 
was,  of  course,  a  greater  or  less  degree  of  pelvic  disease  coexis¬ 
tent.  By  far  the  largest  number  of  patients  suffered  with 
pelvic  inflammatory  disease.  Next  most  frequent  were  the 
myomata;  then  the  carcinomata,  ovarian  cysts  and  other 
common  pelvic  diseases.  In  other  words,  hematomata  were, 
in  this  series  of  cases,  found  in  association  with  practically 
all  the  usual  forms  of  disease.  Even  when  the  removed  ovaries 
were  to  all  intents  and  purposes  normal,  as  in  some  of  the 
cases  of  early  carcinoma  of  the  cervix,  hemorrhagic  lesions  of 
the  ovary  were  often  encountered.  There  can  be  no  doubt, 
however,  that  hematomata  are  far  more  common  in  patho¬ 
logical  than  in  normal  ovaries.  Martin  15  found  in  134  cases 
of  ovarian  hematoma  that  the  ovaries  were  diseased  in  88.8 
per  cent  and  normal  in  11.2  per  cent.  Especially  important 
as  a  predisposing  factor  would  seem  to  be  the  condition  com¬ 
monly  spoken  of  as  cystic  degeneration  of  the  ovary,  which 
is  due  to  a  stimulation  of  follicular  growth  and  the  production 
of  an  excessive  number  of  atretic  follicles. 

Summary. — The  present  investigation  was  based  on  the 
study  of  material  from  85  cases  in  which  one  or  both  ovaries, 
containing  hematomata,  had  been  removed  at  operation.  In 
the  overwhelming  majority  of  cases  hematomata  occur  in  con¬ 
nection  with  the  follicular  structures  of  the  ovary,  although 
occasionally  they  may  be  the  result  of  hemorrhage  directly 
into  the  ovarian  stroma.  They  are  best  classified  as  of  the 
follicular,  corpus  luteum  or  stromal  type. 

The  first-named  group,  i.  e.,  the  follicular,  comprises  those 
due  to  hemorrhage  into  the  maturing  Graafian  follicle  and 
those  due  to  bleeding  into  the  atretic  follicle.  The  latter  form 
is  the  most  frequent  of  all,  representing  the  common  clinical 
type  of  follicular  hematoma.  In  the  follicular  type,  the  source 
of  the  hemorrhage  is  definitely  traceable  to  the  vascular  ring 
surrounding  the  follicle.  Such  hemorrhages  are  primarily 
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perifollicular  and  therefore  stromal,  but  when  sufficiently 
great  they  break  through  into  the  cavity  of  the  follicle,  form¬ 
ing  either  large  or  small  hematomata,  as  the  case  may  be. 

The  corpus  luteum  hematoma  is  also  very  common,  being 
distinguished  by  its  yellowish  wall  of  lutein  tissue.  The 
various  clinical  types  of  corpus  luteum  cysts  are  explainable 
by  reference  to  the  normal  life  history  of  the  corpus  luteum. 
The  latter,  like  the  growing  Graafian  follicle,  may  be  arrested 
at  almost  any  point  by  the  occurrence  of  excessive  bleeding 
into  the  cavity.  This  is  especially  common  during  the  stage 
of  vascularization,  in  which  a  moderate  amount  of  bleeding 
into  the  corpus  lumen  takes  place  as  a  normal  phenomenon. 

Stromal  hemorrhage,  or  “  apoplexia  ovarii,”  is  not  frequent, 
occurring  most  often  in  the  course  of  infectious  diseases,  or 
with  severe  local  inflammatory  lesions.  It  has,  however,  been 
observed  in  the  foetus  and  in  the  very  young  child. 

A  careful  study  of  the  menstrual  histories  of  the  cases  on 
which  this  paper  is  based  shows  that  the  hemorrhage  which 
causes  follicular  hematomata  occurs  characteristically  at  or 
near  the  supposed  time  of  ovulation,  i.  e.,  between  the  seventh 
and  sixteenth  days  of  the  menstrual  cycles.  The  bleeding  of 
corpus  luteum  origin,  as  might  be  expected,  occurs  later,  being 
apparently  only  an  exaggeration  of  that  normally  occurring 
in  the  stage  of  vascularization.  There  is  no  characteristic 
menstrual  history  associated  with  the  presence  of  hematomata 
in  the  ovary. 
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Fig.  1. — Perifollicular  hemorrhage  in  septum  between  two  adjoining  atretic  follicles  (of). 

smaller  follicle  is  obviously  impending. 


Rupture  into  the 


Fig.  2. — Perifollicular  hemorrhage  (p)  which  has  just  broken  through  epithelial  lining  (ep)  of  nlretic 

follicle  (af)  into  its  lumen. 
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Fig  3.  Wall  of  corpus  luteum  cyst.  5  cm.  in  diameter,  which  has  apparently  resulted  from  excessive 
hemorrhage  during  stage  of  vascularization,  h — hemorrhagic  contents;  f — light  layer  of  fibrous  tissue 
which  has  developed  inside  the  lutein  layer  (1)  ;  th — theca  folliculi. 
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Pig  4 _ Wall  of  corpus  luteum  cyst,  4  cm.  in  diameter,  in  which  the  lutein  layer  has  preserved  its  virility,  and  has  advanced  to  full 

maturity.  1 — lutein  layer;  p — paralutein  cells  in  theca. 


THE  JOHNS  HOPKINS  HOSPITAL  BULLETIN,  NOVEMBER,  1917. 


PLATE  LXXXII. 


mm 


1ml 

CSbSLst  vaa 


Fig.  5. — Wall  of  old  corpus  luteum  cyst.  Note  broad  zone  of  dense  fibrous  tissue  ( f )  within  the  retrogressive  lutein 

layer  (l). 


Fig.  0. — Stromal  hemorrhage,  with  characteristic  irregular  outlines.  Note  arms  of  hemorrhage  (h)  project¬ 
ing  themselves  into  ovarian  stroma,  islands  of  which  are  left  here  and  there. 
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Representing  Work  Done  in  The  Johns  Hopkins  Hospital,  but  Published  or  to  be  Published  Elsewhere  than  in  the  Bulletin. 

Prepared  by  the  Authors. 


ON  THE  EFFECTS  OF  INJECTION  OF  HYPOPHYSEAL 
EXTRACTS  (POSTERIOR  LOBE  AND  PARS  INTERMEDIA) 
IN  THE  TREATMENT  OF  DIABETES  INSIPIDUS.* 

By  Lewellys  F.  Barker,  M.  D.,  and  Herman  O.  Mosentiial,  M.  D. 
( From  the  Department  of  Medicine,  The  Johns  Hopkins  Hospital.) 

The  effects  of  injection  of  the  pars  intermedia  and  of  the 
posterior  lobe  of  the  hypophysis  cerebri  in  controlling  the 
symptoms  in  diabetes  insipidus  are  well  illustrated  by  the 
case  reported  in  this  paper.  The  patient,  a  woman  of  middle 
age,  had  suffered  from  excessive  thirst  and  extreme  polyuria 
for  several  months.  The  urinary  output  was,  at  times,  as 
much  as  11  liters  in  the  24  hours.  Work  and  sleep  were 
seriously  interfered  with  and  the  patient  had  become  very 
nervous.  The  urine  was  of  very  low  specific  gravity,  and  the 
kidneys,  as  in  similar  cases,  seemed  unable  to  secrete  a  con¬ 
centrated  urine. 

On  subcutaneous  administration  of  hypophyseal  extracts 
(posterior  lobe  and  pars  intermedia)  it  was  found  possible 
completely  to  control  both  the  polyuria  and  the  polydipsia, 
and  to  raise  the  concentration  of  the  urine  to  a  normal  level. 
Two  doses  of  1  c.c.  each  in  the  24  hours  were  sufficient.  The 
patient's  nervousness  was  greatly  mitigated  and  sleep  re¬ 
turned.  The  only  other  effect  noticeable  was  a  movement  of 
the  bowels  after  each  injection. 

Many  other  forms  of  treatment  were  tried  in  this  case  but 
without  benefit.  Tethelin  and  adrenalin  had  no  appreciable 
effect  upon  the  polyuria. 

The  writers  feel  that  their  experience  in  this  case  is  con¬ 
firmatory  of  the  reports  of  others  who  assert : 

1.  That  diabetes  insipidus  is  to  be  looked  upon  as  an 
endocrinopathy,  being  due  to  an  insufficiency  of  the  pars  inter¬ 
media  of  the  hypophysis  cerebri. 

2.  That  the  symptoms  of  diabetes  insipidus  can  be  con¬ 
trolled  by  a  substitution  therapy;  namely,  by  the  subcuta¬ 
neous  injection  of  extracts  of  the  posterior  lobe  and  pars 
intermedia  of  the  hypophysis  cerebri. 

ON  THE  CONTROL  OF  DIABETES  INSIPIDUS  BY  MEANS  OF 

HYPOPHYSEAL  EXTRACT  IN  A  M  U  LTIG  LAN  DU  LA  R 

ENDOCRINOPATHY  (THYREO-HYPOPHYSEO- GENITAL 

SYNDROME). f 

By  Lewellys  F.  Barker,  M.  D.,  and  Mary  Hodge,  M.  D. 

Baltimore,  Md. 

( From  the  Department  of  Medicine,  The  Johns  Hopkins  Hospital.) 

The  paper  includes  the  report  of  a  case  of  multiglandular 
endocrinopathy  with  symptoms  referable  to  the  thyroid  gland, 
the  hypophysis  cerebri,  the  inter-renal  system,  and  the  gonads. 


*  Paper  read  before  the  Association  of  American  Physicians, 
Atlantic  City,  1917.  To  be  published  in  the  Transactions  of  the 
Association  and  in  the  Journal  of  Urology, 
t  The  full  report  will  be  published  in  Endocrinology. 


Diabetes  insipidus,  manifested  by  the  patient,  is  regarded  by 
the  writers  as  a  hypophyseal  symptom  insufficiency  of  the  pars 
intermedia).  The  polyuria  and  the  polydipsia  were  control¬ 
lable  in  this  patient  by  subcutaneous  injections  of  extracts  of 
the  posterior  lobe  (and  pars  intermedia).  With  the  injec¬ 
tions,  the  kidneys  became  able  to  secrete  a  concentrated  urine. 
The  simultaneous  existence  of  symptoms  referable  to  dis¬ 
turbances  of  endocrine  glands  other  than  the  hypophysis  did 
not  seem  to  diminish  the  efficiency  of  the  hypophyseal-hormone 
therapy. 

ON  A  REGIMEN  THAT  HAS  BEEN  FOUND  HELPFUL  IN  THE 
TREATMENT  OF  SOME  CASES  OF  SO-CALLED  PER¬ 
NICIOUS  ANAEMIA.* 

By  Lewellys  F.  Barker,  M.  D.,  and  Thomas  P.  Sprunt,  M.  D. 
(From  the  Department  of  Medicine,  The  Johns  Hopkins  Hospital.) 

The  paper,  after  discussing  briefly  the  classification  of  the 
severe  anmmias,  their  etiology  and  pathogenesis,  describes  a 
regimen  used  by  the  writers  in  the  Addison-Biermer  type  of 
pernicious  anasmia  which  they  define  as  a  haemolytic  anaemia 
of  as  yet  unknown  etiology.  They  report  that  in  one  group 
of  cases  they  have  had  a  favorable  response  on  applying  the 
regimen  they  describe,  whereas  in  another  group  of  cases, 
indistinguishable  before  applying  the  regimen,  a  favorable  re¬ 
sponse  was  not  met  with. 

The  regimen  used  by  the  writers,  summarized,  includes: 

1.  Treatment  in  a  private  room  in  a  hospital  or  nursing- 
home. 

2.  Isolation  and  complete  rest  in  bed  under  the  care  of  a 
special  nurse  and  the  physicians. 

3.  Careful  search  for  focal  infections,  and  radical  surgical 
removal  of  any  such  infections  found  (especially  of  infections 
of  the  teeth  and  gums). 

4.  Milk  diet  at  first,  followed  by  mixed  diet  rich  in  protein, 
the  patient  being  encouraged  to  eat  despite  lack  of  appetite, 
and  disregarding  any  consequences  that  may  follow  the  inges¬ 
tion  of  the  food. 

5.  An  abundance  of  fresh  air,  the  bedroom  windows  being 
kept  constantly  open  when  the  patient  is  inside,  and  the  bed 
being  run  out  upon  an  open  porch  in  all  suitable  weather. 

6.  Dilute  hydrochloric  acid  with  and  after  meals  on  ac¬ 
count  of  the  gastric  anacidity,  followed  three  hours  after  each 
meal  by  45  grains  of  pancreatin  and  45  grains  of  calcium 
carbonate.  If  the  pancreatin  is  not  easily  taken  by  the 
patient,  it  is  omitted  as  one  of  the  less  important  features 
of  the  treatment. 


*  Paper  read  at  the  American  Medical  Association,  New  York, 
June,  1917.  To  be  published  in  the  Journal  of  the  American 
Medical  Association,  or  in  the  Reports  of  the  Medical  Section  of 
the  Association,  1917. 


35G 


JOHNS  HOPKINS  HOSPITAL  BULLETIN. 


[No.  321 


7.  Arsenic,  usually  in  the  form  of  cacodylate  of  soda  or 
small  doses  of  salvarsan,  is  administered  as  a  routine.  When 
cacodylate  is  given,  50  milligrams  are  injected  intramuscularly 
once  a  day  for  eight  days,  and  after  an  interval  of  two  weeks 
a  second  course  of  eight  injections  is  given. 

8.  Massage  thrice  weekly  is  given  while  the  patient  is  in 
bed.  When  the  haemoglobin  reaches  60  per  cent,  gentle  exer¬ 
cises  are  begun  in  bed  ;  when  it  reaches  80  per  cent,  the  patient 
is  allowed  gradually  to  sit  up  and  to  take  gentle  exercise  in 
the  open  air. 

9.  Blood  transfusions  are  employed  only  in  patients  who 
on  admission  have  a  blood  count  below  1,000,000,  or  who 
after  a  trial  of  several  wTeeks  of  the  above  regimen  haie  not 
shown  distinct  improvement. 

Splenectomy  has  not  been  used  in  the  series  of  cases  men¬ 
tioned. 

To  the  paper  are  appended  the  case  summaries  and  blood 
charts  of  seven  illustrative  cases. 

SOME  OF  THE  PROBLEMS  OF  PLASTIC  SURGERY.* 

By  John  Staige  Davis,  M.  D.,  F.  A.  C.  S. 

(From  the  Department  of  Surgery.  The  Johns  Hopkins  Hospital.) 

By  plastic  and  reconstructive  surgery  I  mean  that  branch 
of  surgery  which  deals  with  the  repair  of  defects  and  mal¬ 
formations,  either  congenital  or  acquired,  and  with  the  res¬ 
toration  of  function  and  improvement  of  appearance. 

The  deformities  dealt  with  in  plastic  surgery  for  the  most 
part  involve  the  skin  or  adjacent  soft  parts,  rather  than  the 
bones  and  joints,  the  ligaments  or  tendons.  The  treatment 
of  large  denuded  surfaces,  requiring  skin  grafting,  and  of  in¬ 
tractable  wounds,  should  also  come  under  the  care  of  the 
plastic  surgeon. 

My  experience  has  been  that  we  seldom,  if  ever,  find  two 
plastic  cases  exactly  alike,  and  thus  no  cut  and  diied 
methods  can  be  employed. 

The  results  in  certain  groups  of  cases  are  very  slow,  and  in 
these  the  process  is  one  of  gradual  building  up.  In  such  cases 
the  entire  series  of  operations  should  be  planned  with  regard 
to  the  ultimate  result,  and  not  to  the  immediate  relief  of  the 
condition. 

The  postoperative  treatment  and  dressings  should  be  done 
by  the  surgeon  himself,  or  directly  under  his  eye. 

The  simpler  the  operation  the  more  likely  it  is  to  succeed, 
and  this  is  especially  exemplified  in  the  operations  for  the 
relief  of  hare-lip. 

It  is  wise  to  make  haste  slowly  in  plastic  surgery,  and  to 
underdo,  rather  than  overdo. 

Thorough  familiarity  with  the  free  transplantation  of  skin, 
fat,  fascia,  bone  and  cartilage  is  essential,  as  all  of  these  tissues 
are  constantly  utilized  in  reconstructive  work.  The  princi- 


*  Read  before  the  Philadelphia  Academy  of  Surgery,  March  5, 
1917. 


pies  of  tissue  shifting,  and  of  the  use  of  pedunculated  flaps, 
must  be  understood. 

Transplantation  of  Shin. — The  use  of  skin  grafts  is  abso¬ 
lutely  essential  in  plastic  surgery.  Skin  grafts  may  be  divided 
in  general  into  thin  grafts ,  where  only  the  superficial  lajers 
are  utilized  and  thick  grafts ,  where  the  whole  thickness  or 
nearly  the  wffiole  thickness  of  the  skin  is  used,  this  lattei 
division  includes  small  deep  grafts. 

Grafts  may  be  further  classified  into  auto-grafts,  where  the 
graft  is  obtained  from  the  same  individual;  iso-grafts,  where 
the  graft  is  obtained  from  another  individual  of  the  same 
species,  and  zoo-grafts,  where  the  graft  is  obtained  from  a 
lower  species. 

I  will  not  go  into  the  technic  of  obtaining  these  grafts,  hut 
will  only  say  that  both  thin  and  thick  grafts  may  be  success¬ 
fully  transplanted  on  healthy  granulating  surfaces,  as  well 
as  on  fresh  wounds. 

Iso-grafts. — I  feel  convinced  that,  when  it  is  not  possible  to 
utilize  auto-grafts,  iso-grafts  are  well  worth  trying,  and  very 
good  lasting  results  may  be  secured  if  the  grafts  are  obtained 
and  transplanted  with  the  proper  technic. 

Zoo-grafts. — My  own  experience  is  that  these  grafts  take 
readily  and  receive  their  blood  supply  as  promptly  as  ordinary 
grafts.  However,  after  doing  well,  and  often  when  the  wound 
is  entirely  healed,  they  will  suddenly  from  no  apparent  cause 
begin  to  melt  away,  and  will  soon  disappear. 

Transplantation  of  Hah— Tree-fat-grafts  are  used  princi¬ 
pally  for  filling  in  depressions.  They  can  be  successfully 
transplanted  and  enough  of  the  tissue  will  surviv  e  to  accom¬ 
plish  the  desired  purpose.  This  tissue  must  be  most  carefully 
handled  to  prevent  bruising.  The  defect  into  which  it  is 
placed  must  be  perfectly  dry  and  asepsis  must  be  maintained. 

Transplantation  of  Fascia. — Fascia  is  used  in  plastic  sur¬ 
gery  for  a  number  of  purposes.  It  is  valuable  for  reinforcing 
weakened  or  defective  tissues.  New  tendons  may  be  con¬ 
structed  of  it.  It  may  be  used  alone  or  with  fat  in  joints. 

Transplantation  of  Bone  and  Cartilage.— Bone  and  carti¬ 
lage  are  normally  the  supporting  framework  for  the  soft  parts, 
and  both  are  used  for  this  purpose  in  reconstructive  surgery. 
It  must  be  borne  in  mind  that  free  grafts  of  bone,  either  with 
or  without  periosteum,  when  transplanted  into  soft  parts,  will 
eventually  be  absorbed.  Cartilage  will  live  and  not  shrink 
when  transplanted  free,  both  with  or  without  its  perichon¬ 
drium,  into  soft  parts,  or  when  in  contact  with  bone  at  one 
or  both  ends. 

Mucous-membrane  transplantation. — Free  grafts  of  mucous 
membrane  are  of  little  value  when  transplanted  to  the  eyelids 
or  into  the  mouth. 

Subcutaneous  Hydrocarbon  Prosthesis. — The  injection  of 
paraffin  is  principally  used  for  correcting  certain  deformities 
about  the  face.  However,  paraffin  often  shifts  its  position 
gradually  and  trickles  down  the  tissue  planes;  or  perhaps  in¬ 
filtrated  tissues  may  thicken  and  cause  deformities  which  are 
|  much  worse  than  the  original  defect. 
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By  a  flap  we  mean  a  mass  of  tissue  attached  at  some  portion 
of  its  circumference  by  a  pedicle,  which  can  be  shifted  at  once 
or  later  as  far  as  the  pedicle  will  allow. 

By  a  graft  we  mean  a  mass  of  tissue  which  is  cut  free  to  be 
transplanted  wherever  necessary. 

A  surface  may  be  closed  in  one  of  four  ways :  First,  by 
skin  grafting;  second,  by  sliding  the  edges  together  and 
suturing;  third,  by  pedunculated  flaps  from  tissue  in  the 
immediate  neighborhood;  fourth,  by  pedunculated  flaps  from 
distant  parts.  This  may  be  done  by  either  a  single  or  double 
transfer. 

In  all  plastic  operations  it  is  advantageous  that  the  patient 
should  be  in  the  best  possible  physical  condition,  and  no 
plastic  operation  should  be  undertaken  on  those  with  active 
local  disease  still  present. 

The  area  into  which  the  flap  or  graft  is  to  be  transferred 
should  be  perfectly  dry,  and  all  hemorrhage  checked. 

An  accurate  estimate  of  immediate  and  subsequent  tissue 
shrinkage  must  be  planned  for. 

One  of  the  most  important  points  in  plastic  surgery,  when 
tissue  of  any  kind  is  transferred,  is  that  there  be  no  tension 
either  on  flaps  or  on  free  grafts. 

The  shape  of  the  flap  must  correspond  fairly  accurately  to 
the  defect  which  it  is  to  cover. 

The  skin  of  pedunculated  flaps,  as  well  as  of  whole  thickness 
grafts,  must  be  chosen  with  some  regard  to  the  area  into  which 
it  is  to  be  placed.  The  flap  must  be  cut  at  least  one-third 
larger  than  the  area  it  is  to  fill. 

The  pedicle  should  be  as  broad  as  possible.  Always-  aim  to 
have  the  pedicle  very  close  to  the  loss  of  substance. 

As  a  general  rule  the  flap  should  not  be  longer  than  two  and 
a  half  or  three  times  the  width  of  the  pedicle.  The  pedicle 
should  not  be  twisted  enough  to  interfere  with  the  circulation 
of  the  flap. 

A  flap  may  be  cut  much  thinner  if  its  pedicle  contains  a 
main  artery. 

Twisting  or  too  much  tension  on  a  pedicle  may  cause  the 
shutting  off  of  circulation  and  subsequent  death  of  the  flap. 

As  a  rule  it  is  best  to  wait  for  from  10  days  to  two  weeks 
before  amputating  the  pedicle  of  a  flap. 

The  area  from  which  the  pedunculated  flap  is  taken  may  be 
closed  with  sutures  if  the  skin  is  lax,  or  after  undercutting 
and  sliding. 

Immobilization  of  the  part  with  plaster,  crinolin,  or  splint 
is  essential,  and  the  dressings  next  to  the  transplanted  tissue 
should  be  soft  and  very  carefully  applied. 

A  graft  of  whole  thickness  skin  may  also  be  placed  success¬ 
fully  in  the  midst  of  movable  scar  tissue,  and  accomplish  its 
purpose. 

It  is  rare  in  plastic  surgery  that  we  encounter  a  deformity 
which  cannot  be  helped  by  logical  surgical  methods. 

At  best  we  can  only  accomplish  a  certain  amount,  trusting 
in  nature  to  complete  our  work. 


A  CASE  OF  PNEUMONIA  OF  UNUSUALLY  SHORT 
DURATION.* 

By  Henry  B.  Conrad,  M.  D„ 

Assistant  Resident  Pediatrician,  The  Johns  Hopkins  Hospital. 

That  type  of  pneumonia  which  runs  its  course  in  from  one 
to  four  days  is  termed  by  Wunderlich  abortive  pneumonia. 
The  comparatively  recent  reports  of  Bechtold,  I\  raff t  and 
Kerr  have  made  the  condition  more  or  less  familiar.  Except 
in  duration  the  clinical  picture  does  not  differ  materially  from 
that  of  pneumonia  running  the  usual  course.  The  majority 
of  cases  reported  have  shown  the  physical  signs  of  pulmonary 
consolidation.  In  one  of  the  cases  reported  by  Krafft  the 
pneumococcus  was  found  in  the  blood,  and  in  two  it  was  in  the 
sputum. 

As  to  the  pathology  there  are  no  available  data  since  there 
is  no  mortality.  The  opinion  is  generally  held  that  the  pro¬ 
cess  does  not  pass  beyond  the  stage  of  congestion.  The 
Rcentgen-ray  affords  some  help  in  solving  the  problem,  but 
in  using  this  the  ignorance  of  what  casts  the  shadow  in  pul¬ 
monary  consolidation  must  be  acknowledged. 

In  Case  1,  D.  B.,  the  roentgenogram  failed  to  show  a  shadow 
until  the  ninth  day,  although  the  symptoms  of  pneumonia 
were  typical  and  signs  of  consolidation  were  present  from  the 
start.  The  question  is  therefore  raised  whether  intense  con¬ 
gestion  might  not  give  the  signs  of  consolidation  and  yet  cast 
no  shadow  in  the  roentgenogram. 

The  following  case  strongly  suggests  that  in  some  cases  of 
abortive  pneumonia  at  least  the  process  may  go  on  to  the  stage 
of  hepatization. 

Case  2,  C.  D.,  age  three  years,  showed  the  typical  clinical 
picture  of  pneumonia.  Defervescence  was  by  crisis  18  hours 
after  onset.  The  roentgenogram  showed  a  triangular  area  of 
consolidation  peripherally  located  in  the  upper  part  of  the 
left  lung.  The  child  made  an  uneventful  recovery  and  the 
roentgenogram  four  days  after  the  crisis  showed  very  slight 
remains  of  the  consolidation. 

ON  THE  GENESIS  AND  INHIBITION  OF  EXTENSOR 

RIGIDITY.f 

By  Stanley  Cobb,  Albert  A.  Bailey  and  Paul  R.  Holtz. 

( From  the  Neurological  Laboratory  Henry  Phipps  Psychiatric 
Clinic,  The  Johns  Hopkins  Hospital.) 

Decerebrate  rigidity  is  a  tonic  contraction  of  those  extensor 
muscles  of  the  body  which  tend  to  hold  the  animal  in  a  typical 
standing  position;  in  Sherrington’s  words  it  is  a  “postural  ” 
reflex — a  “  Stell-reflex  ”  according  to  Magnus.4  This  rigidity 
only  takes  place  when  the  cerebrum  and  thalamus  have  been 
removed,  so  it  is  supposed  that  the  inhibitory  influences  which 
normally  check  this  tonic  extension  are  exerted  on  some 
“  tonus  centers,”  in  the  mid-brain  or  hind-brain,  by  the  cere- 


*  Published  in  full  in  the  American  Journal  of  Diseases  of 
Children,  October,  1917. 

t  Published  in  the  American  Journal  of  Physiology,  September, 
1917. 
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brum.  These  normally  give  rise  to  extensor  tonus,  but  are 
controlled  from  above  bv  inhibitory  influences,  so  that  the 
rigidity  shows  only  when  that  control  is  removed. 

In  this  investigation  we  wished  to  gather  data  bearing 
especially  on  this  inhibitory  mechanism.  Accordingly,  decere¬ 
brated  cats  were  so  suspended  that  levers,  attached  to  their 
tonically  contracting  extensor  muscles,  would  record  on  a 
drum  the  tone  changes  of  these  muscles.  The  cortex  of  the 
anterior  lobe  of  the  cerebellum  was  stimulated  electrically, 
and  inhibition  of  the  rigidity  was  recorded,  preponderantly 
in  the  ipsilateral  muscles.  This  had  been  previously  reported 
by  other  investigators.  Next  the  cortex  was  removed  and  the 
electrode  was  placed  deeply  in  the  subcortical  structures;  on 
stimulation  here  more  marked  inhibition  was  obtained,  and 
it  was  more  strictly  ipsilateral.  Finally  the  anterior  lobe  of 
the  cerebellum  was  removed,  exposing  the  dentate-rubral 
tracts,  which  on  stimulation  gave  still  more  marked  and 
more  purely  ipsilateral  inhibition. 

The  inhibitory  pathway  has  been  shown  by  Weed  to  lie  in 
the  “  anterior  mesial  ”  part  of  the  internal  capsule  and  in  the 
“mesial  fraction”  of  the  crus  cerebri  (perhaps  the  fronto¬ 
pontine  bundle  or  the  bundle  of  Arnold).  He  also  found  that 
stimulation  of  this  area  on  the  cut  surface  of  the  mid-brain 
caused  ipsilateral  inhibition  of  the  existing  rigidity,  an  obser¬ 
vation  w'hich  we  repeated  on  two  of  our  cats.  Moreover,  Weed 
traced  the  pathway  into  the  contralateral  middle  cerebellar 
peduncle,  showing  that  destruction  of  this  pontile  arm  stopped 
the  inhibitory  action  of  stimuli  applied  to  the  above-mentioned 
point  in  the  crus.  Further  than  this,  he  found  what  he  con¬ 
sidered  the  possible  cortical  representation  of  this  tract  in  the 
superior  vermis.  Stimulation  of  this  cortex  caused  inhibition 
of  the  rigidity,  and  extirpation  of  it  caused  a  marked  increase 
in  rigidity.  Our  experiments  corroborate  the  inhibitory  effect 
of  the  cerebellar  cortex.  The  facts  (a)  that  we  have  not 
always  obtained  an  increase  of  rigidity  ipsilaterally  by  extir¬ 
pation  of  the  anterior  part  of  the  lobus  anterior,  (b)  that  we 
have  found  subcortical  stimulation  more  effective  than  cor¬ 
tical,  and  (c)  that  we  have  found  direct  stimulation  of  the 
underlying  superior  peduncle  most  effective  of  all  and  most 
definitely  ipsilateral  in  effect,  make  us  believe  that  the  in¬ 
hibitory  path  passes  down  the  superior  peduncle. 

From  these  observations,  it  seems  fair  tentatively  to  propose 
a  pathway  for  the  inhibitory  influences  which  control  decere¬ 
brated  rigidity.  Weed  has  traced  this  through  the  internal 
capsule  and  crus  (probably  as  fronto-pontine  bundle)  to  the 
pons,  thence  up  the  opposite  middle  cerebellar  peduncle,  and 
possibly  to  the  cortex  of  the  lobus  anterior.  We  present  evi¬ 
dence  which  indicates  that  the  pathway  leaves  the  cerebellum 
in  the  superior  cerebellar  arm  (brachium  conjunctivum) . 

If  we  accept  this  as  the  inhibitory  path,  the  theory  that  the 
genesis  of  the  extensor  tonus  lies  in  the  red  nuclei  becomes 
most  plausible.  Weed  and  Brown  have  shown  that  stimula¬ 
tion  of  the  cut  mid-brain  in  the  region  of  these  nuclei  causes 
contralateral  extension  of  the  limbs.  It  is  in  the  red  nucleus 


that  the  inhibiting  path  seems  to  end.  Therefore  we  may 
reason  that  normally  the  red  nuclei  give  rise  to  tonic  impulses 
causing  an  extensor  posture,  that  these  are  controlled  from 
above  by  inhibition  along  the  pathway  described,  and  that 
cutting  this  pathway  allows  over-activity  of  the  nuclei  and 
hence  decerebrate  rigidity. 

In  order  exactly  to  determine  the  relation  of  the  red  nuclei 
to  decerebrate  rigidity,  other  experiments  were  carried  out. 
Cats  were  prepared  as  above  described,  and  their  brain-stems 
were  transected  at  levels  both  above  and  below  and  through 
the  red  nuclei.  Notes  on  the  duration  and  character  of  the 
resulting  phenomena  were  made,  and  these  were  compared 
with  the  anatomical  findings  in  serial  sections  of  the  brain¬ 
stem. 

A  comparison  of  the  results  of  18  preparations  cut  at  vari¬ 
ous  levels  show  a  difference  in  character  between  the  typical 
decerebrate  rigidity  of  the  mid-brain  preparation,  and  the 
variable  tonic  extension  of  the  hind-brain.  When  the  red 
nuclei  are  present  there  is  a  steady  rigidity.  This  rigidity 
can  be  inhibited  by  stimulating  any  point  on  the  inhibitory 
pathway,  and  this  path  largely  ends  in  the  red  nucleus.  There¬ 
fore,  it  seems,  a  large  part  of  the  activity  arises  in  the  red 
nuclei ;  probably  a  reflex  activity  set  up  by  the  direct  cerebellar 
tracts.  When  we  cut  further  back  so  as  to  destroy  this  reflex 
arc,  the  tonic  extension  becomes  less,  but  is  still  elicited  by  in¬ 
creasing  the  quantity  of  afferent  stimuli.  Even  in  cord  lesions 
some  types  of  rigid  extension  appear,  and  Magnus  in  a  recent 
paper  contrasts  the  postural  reflexes  of  “  pons  animals  ”  with 
those  found  in  animals  with  the  mid-brain  intact.  From  the 
ontogenetic  point  of  view  Weed’s  paper  on  “  The  Reactions 
of  Kittens  after  Decerebration  ”  brings  in  more  evidence  to 
show  that  we  are  dealing  with  a  complicated  mechanism,  the 
activities  of  which  are  graded  according  to  the  level  of  in¬ 
tegration  of  the  animal  as  well  as  the  level  transection  of  the 
neural  axis.  It  is  hoped  that  further  investigation  will  throw 
some  light  on  a  subject  the  practical  application  of  which  is 
so  great  in  relation  to  such  problems  as  clonus,  contracture, 
muscle  tonus,  and  body  posture. 

Conclusions. 

1.  Stimulation  of  the  superior  cerebellar  arm  in  decere¬ 
brate  cats  causes  ipsilateral  inhibition  of  their  rigidity. 

2.  The  inhibition  of  decerebrate  rigidity  by  stimulation  of 
the  cortex  of  the  anterior  lobe  of  the  cerebellum  appears  to 
depend  on  stimulation  of  the  underlying  superior  cerebellar 
arm. 

3.  A  kind  of  extensor  rigidity  (not  the  typical  “  decere¬ 
brate  rigidity”  of  Sherrington)  is  found  in  preparations 
transected  below  the  red  nucleus.  This  extensor  tonus  is  lost 
when  the  transection  injures  the  vestibular  nuclei. 

4.  Stimulation  of  the  superior  cerebellar  arm  elicits  no 
inhibition  of  extensor  tonus  when  the  red  nuclei  are  not  left 
in  the  preparation,  or  when  the  dentate-rubral  path  is  cut. 
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SOME  EXPERIENCES  IN  THE  GERMAN  RED  CROSS.* 

By  Clarence  A.  Neymann, 

Assistant  in  Psychiatry,  The  Johns  Hopkins  Hospital. 

After  a  description  of  the  conditions  which  led  up  to  a 
systematized  treatment  of  mental  cases  in  the  German  Army, 
the  various  types  seen  in  the  base  hospitals  are  portrayed. 
The  psychoneuroses  fell  into  three  main  groups. 

One  of  these  groups  stood  out  before  all  others  and  was  of 
course  immediately  labeled.  It  was  called  “  Granatfieber,” 
grenade  fever.  These  individuals,  at  least  those  that  came 
under  my  observation,  were  usually  stoop-shouldered  and 
narrow-chested.'  They  had  a  poor  physical  build  and  a  natu¬ 
rally  weak  constitution.  All  complained  of  indigestion  (the 
hospital  served  good  though  rather  coarse  food),  backaches 
and  headaches.  However,  they  fell  in  with  the  routine  pretty 
well  and  only  showed  symptoms  when  the  experiences  at  the 
front  were  dwelt  upon.  Then,  especially  when  grenades  were 
mentioned,  they  immediately  grew  pale,  trembled,  and  in  some 
cases  so  far  lost  control  of  their  legs  that  they  fell  down. 
After  such  an  experience  they  were  restless  and  nervous  and 
could  not  sleep  without  hypnotics  for  a  number  of  days.  This 
reaction  was  not  necessarily  dependent  upon  the  question  of 
their  return  to  the  front,  but  could  be  brought  about  by  a  mere 
casual  mention  of  explosions,  grenades,  shells,  mines,  etc. 

A  second  class  that  was  fairly  distinct  consisted  of  those 
individuals  who  had  had  especially  trying  experiences  and 


*  The  Journal  of  Mental  Hygiene,  July,  1917. 


then  simulated  some  internal  or  mental  disorder,  for  which 
men  in  their  company  had  been  sent  to  the  rear.  This  simula¬ 
tion  often  persisted  for  months  even  after  they  were  told  that 
they  were  unfit  for  duty  in  the  field.  One  of  my  patients  had 
attacks  of  pseudo-epilepsy  so  manifestly  genuine  that  the  reac¬ 
ting  pupils  during  the  attack  and  the  account  of  events  im¬ 
mediately  preceding  the  first  attack  were  the  only  things  that 
clinched  the  diagnosis. 

From  this  to  mere  slackerdom,  which  we  may  possibly  con¬ 
sider  as  a  third  group,  is  but  a  step  and  one  sees  all  inter¬ 
mediate  stages.  It  is  hardly  to  be  wondered  at  that  a  man 
who  naturally  has  not  much  strength  of  character  grows  tired 
after  months  of  trench  life  and  quits,  either  by  exposing  him¬ 
self  or  by  simulating  some  disorder. 

Quite  opposite  from  the  reaction  of  these  naturally  weak 
and  neurotic  individuals  is  that  of  those  slightly  mentally 
deficient.  The  troops  from  Bavaria  are  notably  brave  and  yet 
among  their  wounded  one  finds  many  high-grade  morons. 
Such  individuals  usually  make  good  soldiers. 

Besides  these  main  types  of  mental  disturbances  all  sorts 
of  individual  reactions  were  observed.  Patients  who  had  gone 
through  depressions  in  previous  years  again  became  depressed. 
Hypo-manic  individuals  became  very  wild  and  lost  almost  the 
last  remnants  of  civilization.  Just  after  the  return  from  the 
front  the  behavior  of  this  last  class  was  such  that  they  were 
exceedingly  difficult  to  control  and  constantly  broke  the  hos¬ 
pital  routine.  All  these  facts  agree  with  our  modern  psychia¬ 
tric  view  of  the  specific  reaction  of  each  individual. 


NOTES  ON  NEW  BOOKS. 


A  Manual  of  Pharmacology,  and  its  Applications  to  Therapeutics 
and  Toxicology.  By  Torald  Sollmann,  M.  D.  Cloth,  $4.50. 

( Philadelphia  and  Lov.don:  W.  B.  Saunders  Go.,  1917.) 

A  Laboratory  Guide  in  Pharmacology.  By  Torald  Sollmann, 
M.  D.  Cloth,  $2.50.  ( Philadelphia  and  London:  W.  B.  Saun¬ 

ders  Co.,  1917.) 

These  two  hooks  are  intended  to  take  the  place  of  the  author’s 
well  known  manual  of  Pharmacology  which  formerly  included 
both.  In  revising  the  work,  the  matter  had  to  be  so  expanded  that 
two  volumes  were  deemed  necessary,  one  devoted  to  pharmacology 
proper  and  the  other  to  directions  for  laboratory  experiments.  It 
is  the  ambition  of  the  book,  as  the  author  states  in  the  preface, 
to  make  it  serve  both  as  a  text-book  and  a  reference  book.  A 
single  book  which  undertakes  to  fulfill  both  of  these  requirements 
is  almost  certain  to  emphasize  one  at  the  expense  of  the  other, 
and  the  present  work  is  no  exception  to  this  rule.  Although  an 
attempt  is  made  to  differentiate  between  the  more  important  and 
less  important  pharmacological  effects  by  arranging  the  text  in 
different  types,  on  the  whole  the  Manual  of  Pharmacology  would 
seem  to  be  more  suitable  for  advanced  students  and  the  specialist 
in  pharmacology,  rather  than  for  the  beginner.  Aside  from  this 
criticism,  the  present  work  is  probably  the  most  comprehensive 
reference  handbook  on  pharmacology  in  English. 

The  Manual  contains  much  matter  which  is  not  generally  in¬ 
cluded  in  the  ordinary  text-book.  Thus,  in  the  first  part,  a  great 
deal  of  valuable  pharmaceutical  information  is  given.  Prescrip¬ 
tion  writing,  metrology,  posology  and  even  coloring  and  flavoring 


reagents  receive  a  considerable  amount  of  attention.  There  are 
very  interesting  general  remarks  on  the  Treatment  of  Disease, 
Chemical  Basis  of  Pharmacology,  General  Principles  of  Toxicology 
and  the  more  important  facts  concerning  Physical  Chemistry. 

Although  the  author,  as  a  zealous  member  of  the  Council  on 
Pharmacy  and  Chemistry  of  the  American  Medical  Association 
has  perhaps  unnecessarily  curtailed  his  discussion  of  certain 
classes  of  drugs  which  have  been  greatly  abused  by  the  profession, 
such  as  the  antipyretics,  most  of  the  more  important  pharmaco¬ 
logical  groups  of  drugs  receive  adequate  consideration.  The  treat¬ 
ment  of  Anesthetics  and  the  discussion  of  the  Theories  of  Narcosis 
are  especially  good,  and  no  less  so  the  descriptions  of  the  Atropin 
group,  of  Strychnine  and  of  the  Ergot  alkaloids.  A  great  many 
newer  remedies  and  reagents  are  noted,  such  as  the  more  recent 
organic  Arsenicals,  Optochin,  and  various  organic  preparations. 
There  is  also  an  interesting  though  brief  description  of  Radium 
and  other  radioactive  substances  and  of  colloid  metals.  Although 
the  Manual,  like  all  text-books,  is  some  five  years  behind  the  times, 
there  is  certainly  an  attempt  made  to  include  the  references  to 
all  of  the  most  important  recent  work  in  pharmacology.  The 
literary  index  at  the  end,  while  not  complete,  will  be  found  very 
convenient  by  the  investigator  as  a  starting  point  for  tracing  out 
the  literature  on  the  more  important  subjects. 

The  Laboratory  Guide,  like  the  Manual,  describes  a  great  many 
experiments,  for  instance,  vividiffusion,  which  can  be  performed 
only  by  the  specialist.  All  the  ordinary  pharmacological  experi¬ 
ments,  however,  are  fully  given,  making  it  convenient  for  teaching 
purposes.  The  first  part  is  devoted  mainly  to  chemical  experi- 
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ments  and  pharmacognosi;  the  second  part  deals  with  more 
purely  pharmacological  experiments.  A  list  of  dosages  for  ani¬ 
mals  is  appended.  On  the  whole,  the  Manual  of  Pharmacology 
and  the  Laboratory  Guide  Book  will  be  found  very  useful  hand¬ 
books  by  every  pharmacologist  and  should  be  on  the  reference 
shelf  of  every  laboratory.  D.  I.  M. 

Cardio-Vascular  Diseases.  By  Dr.  Thomas  E.  Sattertiiwaite. 

(New  York:  Lemcke  and  Buechner,  1912.) 

In  a  subject  in  which  there  has  been  so  steady  and  so  definite 
advance  as  has  taken  place  in  cardio-vascular  study,  it  is  difficult 
to  review  fairly  a  book  written  five  years  ago.  In  Dr.  Satter- 
thwaite’s  book,  which  represented  the  book-form  presentation  of  a 
collected  series  of  his  monographs  up  to  1912,  one  is,  of  necessity, 
struck  by  omissions,  which  are  interesting  in  the  fact  that  one 
thereby  comprehends  the  advances  made  in  the  understanding  of 
cardiac  activity — especially  since  the  author  states  that  he  has 
tried  to  limit  himself  to  the  description  of  those  “  newer  ”  features 
of  the  subject  that  have  a  definite  bearing  on  diagnosis  and 
treatment. 

The  illustrations  are  not  distinctive  and  are  in  no  small  part 
cuts  of  different  instruments  that  would  obtain  in  an  outfitter’s 
catalogue.  The  electrocardiograms  are  poorly  reproduced  and  are 
characterized  somewhat  by  splintering.  The  text  represents  a 
few  general  lectures  to  post-graduates  who  have  been  out  of  touch 
with  university  opportunities  and  who  are  particularly  interested 
in  treatment.  Many  of  these  would  probably  be  attracted  by  the 
use  of  the  high  frequency  current  and  carbon  dioxide,  rather  than 
by  the  more  practical  but  less  impressive  therapy  resulting  from 
a  quiet  study  of  the  patient’s  life,  with  a  readjustment  of  the  rela¬ 
tionship  between  rest  and  activity  to  the  end  that  the  demands  on 
the  heart  may  be  less  than  it  can  supply.  E.  W.  B. 

Studies  in  Blood-Pressure — Physiological  and  Clinical.  By  George 

Oliver.  Third  edition.  Cloth,  $3.00.  (New  York:  Paul  B. 

Hoeher,  1916.) 

The  death  of  Dr.  George  Oliver,  at  Christmas  time,  1915,  was  a 
sad  loss  to  the  many  friends  in  his  native  land  and  the  privileged 
few  on  this  side  the  Atlantic  who  had  been  permitted  to  pass 
beyond  the  appreciation  of  his  published  work  to  the  knowledge 
of  one  of  the  most  lovable  of  English  gentlemen.  To  be  numbered 
among  the  latter  was  the  good  fortune  of  the  reviewer,  who  wel¬ 
comes  this  opportunity  to  record  his  admiration  for  the  earliest 
and  foremost  English-speaking  student  of  blood-pressure,  and  his 
affection  for  a  nature  overflowing  with  kindliness  and  goodwill. 
He  combined  thorough  physiological  training  with  ripe  clinical 
experience,  and  his  writings  reflect  the  intimate  blending  of  the 
two.  Constant  interest  in  the  underlying  mechanisms  and  their 
elucidation,  balanced  by  practical  wisdom,  makes  this  last  edition 
of  his  book  of  unusual  value  to  every  physician  who  wishes  to 
base  his  treatment  of  hypertensive  patients  on  sound  theory  and 
sane  clinical  observation. 

The  first  edition  of  Dr.  Oliver’s  “  Studies  in  Blood-Pressure,” 
published  in  1901,  blazed  a  narrow  trail  into  the  then  unexplored 
domain  of  clinical  sphygmomanometry.  The  second,  in  1908,  much 
enlarged  and  rewritten,  recorded  the  great  progress  ahead  made. 
At  the  time  of  his  death  he  had  fortunately  almost  completed  a 
third  rewriting,  which  contained  all  the  important  additions  to 
knowledge  and  method  which  had  accrued  in  the  interval.  Happily 
his  friend,  Professor  Halliburton,  at  once  took  charge  of  the  publi¬ 
cation  of  this  third  edition,  which  appeared  last  summer. 

The  book  is  admirably  suited  to  the  needs  of  the  practitioner. 
It  contains  all  the  essential  bibliographic  references,  but  no  others, 
and  has  none  of  the  features  of  a  compilation.  It  is  primarily  the 
straightforward  exposition  of  existing  physiological  and  clinical 


knowledge  of  human  blood-pressure  and  its  disorders  by  one  who 
sought  always  to  improve  his  own  methods  of  diagnosis  and  treat¬ 
ment.  The  chapters  on  fundamental  data  are  quite  free  from  that 
pseudo-physiology,  which  is  so  harmful  to  the  mind  that  falls  under 
its  spell.  The  chapters  dealing  with  method  are  absolutely  clear 
and  set  forth  all  the  sources  of  fallacy  in  clinical  measurements, 
whether  oscillatory  or  auditory,  and  how  they  may  be  avoided. 
The  treatment  outlined  is  conservative,  but  real.  Dr.  Oliver  treated 
large  numbers  of  hypertensives  during  his  years  of  practice  at 
Harrowgate  and  knew  how  much  he  could  help  them,  as  well  as 
how  to  avoid  doing  them  harm.  The  concluding  chapters  on 
arteriometry  and  on  venous  and  capillary  pressures  show  the 
breadth  of  his  interest  in  the  relation  of  all  the  elements  of  the 
peripheral  vascular  mechanism  to  the  maintenance  of  a  normal 
circulation.  It  is  to  be  hoped  that  English-speaking  physicians 
generally  will  avail  themselves  of  the  knowledge  Dr.  Oliver  has 
made  so  accessible  for  their  guidance  in  caring  for  one  of  the  most 
important  groups  of  their  patients.  T.  C.  J. 

Pharmacology  and  Therapeutics.  By  Horatio  C.  Wood,  Jr.  Second 
edition.  Cloth,  $4.00.  (Philadelphia:  J.  B.  Lippincott  Co., 
1916.) 

The  new  edition  of  this  work  makes  it  a  thoroughly  complete 
text-book  of  present  day  drugs  and  their  practical  application. 
The  pharmacology  is  carefully  brought  up  to  date  and  concisely 
and  pleasingly  presented.  Therapeutics  are  limited  to  the  Action 
of  Drugs  almost  entirely.  The  volume  does  not  attempt  to  deal 
with  the  many  general  and  special  therapeutic  problems  outside 
the  realm  of  drug  treatment,  but  such  a  limitation  of  scope  is 
necessary  in  a  book  of  its  size.  The  discussion  of  the  use  of  drugs 
in  disease  is,  however,  essentially  practical,  complete  and  full  of 
sound  clinical  advice. 

One  must  take  issue  with  the  statement  on  p.  226  that  Addison’s 
Disease  of  the  adrenal  glands  is  “  usually  cancerous  ”  in  nature. 
The  classification  of  the  Anaemias  seems  rather  to  sacrifice  ac¬ 
curacy  to  brevity.  They  are  divided  into  Accidental  Anaemia,  in 
which  there  is  said  to  be  an  equal  reduction  of  haemoglobin  and 
red  blood  cells;  Chlorosis,  in  which  there  is  a  relatively  greater 
reduction  of  haemoglobin;  and  Pernicious  Anaemia,  in  which  the 
red  cells  especially  are  reduced.  If  one  accepts  this  classification, 
he  is  forced  to  include  under  the  diagnosis  of  Chlorosis  many  cases 
of  secondary  anaemia  of  varied  origin,  which  bear  no  relation  to 
Chlorosis  as  a  clinical  entity. 

Dr.  Wood’s  book  is  as  complete,  scientific  and  practical  presenta¬ 
tion  of  the  action  and  use  of  drugs  as  could  be  contained  in  a 
single  volume  of  455  pages.  J.  T.  K.,  Jr. 

Materia  Medica  for  Nurses.  By  A.  S.  Blumgarten,  M.  D.  Second 
edition.  Cloth,  $2.50.  (New  York:  Macmillan  Co.,  1916.) 

This  is  much  like  other  books  of  a  similar  nature — a  condensed 
summary  of  an  important  subject.  In  fact,  it  is  so  concentrated 
as  to  be  more  like  a  dictionary  than  a  text-book.  For  hasty  refer¬ 
ence  to  preparations  and  dosage  of  drugs  it  would  be  very  useful 
and  probably  is  as  good  a  book  as  one  could  get  to  cover  a  large 
subject  in  a  few  words.  For  a  nurse  of  investigating  mind  it 
would  prove  inadequate,  yet  one  can  find  very  quickly  the  salient 
facts  about  Materia  Medica. 

The  author  speaks  of  a  Cardiac  Stimulant  as  a  drug  which 
“  makes  the  heart  beat  stronger  and  faster.”  This  is  rather  too 
dogmatic,  as  our  common  cardiac  stimulants,  digitalis  and  stro- 
phanthus,  decrease  the  rate  of  the  heart  and  the  nurse  should  know 
it.  The  same  quotation  illustrates  the  rather  frequent  use  of  the 
adjective  for  the  adverb  where  the  latter  is  clearly  intended. 

On  the  whole,  the  work  is  accurate  and  is  a  good  handbook  for 
a  nurse  at  work.  J.  T.  K.,  Jr. 


Report  of  the  First  Expedition  to  South  America — 1913.  Harvard 
School  of  Medicine.  (Cambridge:  Harvard  University  Press, 
1915.) 

This  volume  is  a  model  of  its  kind.  The  subjects  dealt  with  at 
greatest  length  in  the  report  are  Verruga  Peruviana  and  Oroya 
Fever.  These  conditions,  formerly  believed  to  be  different  mani¬ 
festations  of  the  same  disease,  the  authors  have  definitely  separ¬ 
ated  into  distinct  clinical  entities.  Case  histories,  detailed  records 
of  clinical  investigations,  pathological  reports,  animal  experimen¬ 
tation  and  some  entomological  study  are  all  carefully  given.  As 
the  result  of  this  work  is  has  been  shown  that  Oroya  Fever— a 
disease  associated  with  fever  and  intense  anaemia,  and  having  a 
high  death-rate — is  caused  by  a  microorganism,  previously  des¬ 
cribed  by  Barton  and  called  Bartonella  bacilliformis.  This  pro- 
tozoon  is  a  parasitic  invader  of  the  red  blood  cells  and  of  the 
endothelial  cells.  All  attempts  at  animal  inoculation  yielded  nega¬ 
tive  results.  Although  not  definitely  proven,  an  arthropod  is 
believed  to  be  the  intermediate  host. 

Verruga  Peruviana — a  disease  with  some  fever  and  slight 
anaemia — is  characterized  by  definite  skin  eruptions.  No  microor¬ 
ganisms  have  been  discovered,  but  animal  experiments,  especially 
with  monkeys,  have  yielded  beautifully  positive  results.  A  filtrable 
virus  is  supposed  to  be  the  etiological  factor,  but  so  far  this  has 
not  been  definitely  proven. 

The  finding  of  both  diseases  in  the  same  individual  and  the 
further  obscuring  of  the  pictures  by  the  prevalent  malarial  infec¬ 
tions  and  by  paratyphoid  have  all  been  largely  responsible  for  the 
confusion  concerning  these  two  conditions. 

The  work  also  contains  a  short  consideration  of  the  clinical 
picture,  pathology  and  etiology  of  Uta — an  ulcerative  inflammatory 
skin  infection — prevalent  in  Peru.  A  species  of  Leishmania  is 
shown  to  be  the  etiological  factor  in  its  production. 

There  is  also  an  account  of  the  negative  results  from  efforts  to 
confirm  Seidelin’s  findings  in  the  red  blood  cells  in  cases  of  yellow 
fever.  Another  interesting  article  is  that  on  various  flies  and 
mosquitoes  brough  back  from  the  trip.  A  new  linguatulid  found 
in  crocodiles  in  Ecuador  is  also  described. 

The  splendid  illustrations  throughout  the  book  are  a  valuable 
addition  to  the  text.  M.  D.  B. 

The  Diagnosis  and  Treatment  of  Abnormalities  of  Myocardial 
Function.  By  T.  Stuart  Hart.  ( New  York:  The  Rebman 
Co.,  1917.) 

It  is  a  pleasure  to  review  so  interesting  a  book  as  has  recently 
been  presented  by  Professor  Hart  of  Columbia.  Abnormal  Myo¬ 
cardial  Function  is  a  successful  attempt  to  give  physicians  and 
students  the  present  status  of  cardiac  physiology — both  normal 
and  pathological — especially  as  obtained  by  the  newer  methods  of 
study.  It  exemplifies  the  clinical  application  of  the  laboratory 
in  this  particular  field.  Illustrations  are  plentiful  and,  pleasantly 
enough,  they  are  practically  all  original.  The  electrocardiograms 
are  excellent  and  are,  all  in  all,  among  the  best  reproduced  both 
for  their  text  application  and  their  technical  appearance.  Although 
there  may  be  conclusions  to  some  of  Professor  Hart’s  deductions 
and  although  occasional  statements  are  possibly  too  dogmatic,  in 
view  of  the  existing  evidence,  the  book  is  unquestionably  one  of 
the  best  in  its  field,  theoretical  possibilities  being  balanced  by 
good  hard  sense.  The  references  are  good  and  represent  a 
thorough  familiarity  with  the  literature.  E.  W.  B. 

The  New  Method  in  Diabetes.  By  J.  H.  Kellogg,  M.  D.  (Battle 
Creek,  Mich.  Good  Health  Publishing  Co.,  1917.) 

This  small  book  represents  an  effort  at  a  complete  summary  of 
our  knowledge  of  diabetes  in  a  very  few  pages.  Under  these  cir¬ 
cumstances,  the  logical  sequence  of  the  text  is  necessarily  halting, 
and  it  is  difficult  for  the  reader  to  follow  the  flow  of  thought,  unless 


he  is  well  acquainted  with  the  subject.  The  mode  of  treatment 
advocated  by  Dr.  Kellogg,  a  low  meat  dietary  with  a  dispropor¬ 
tionate  amount  of  fat,  especially  in  cream,  and  a  considerable 
quantity  of  starch  in  vegetables,  is  somewhat  contrary  to  the  usual 
treatment  accepted  as  a  standard  one  to-day.  However,  it  seems 
to  have  yielded  results  in  the  hands  of  Dr.  Kellogg,  and  the  recipes 
furnished  may  be  of  definite  aid  to  those  who  wish  to  follow  his 
lead.  M.  D.  B. 

Practical  Therapeutics.  By  H.  A.  Hare.  Sixteenth  edition.  Cloth, 

$4.75.  (Philadelphia  and  New  York:  Lea  &  Febiger,  1916.) 

As  in  preceding  editions,  this  book  is  divided  into  four  parts. 
The  first,  entitled  “  General  Therapeutic  Considerations,”  gives 
the  usual  introductory  information  regarding  weights  and  meas¬ 
ures,  prescription  writing,  drug  incompatibilities,  etc.  In  the 
second,  headed  “  Drugs,”  is  found  a  list  of  the  medical  therapeutic 
agents,  including  those  listed  in  the  new  U.  S.  P.  and  the  New  B.  P. 
There  is  given  a  short  account  of  the  physiological  action  of  each 
drug  together  with  its  therapeutic  use  and  the  results  of  over¬ 
dosage.  Under  “  Remedial  Measures  other  than  Drugs  ”  and 
“  Feeding  the  Sick,”  the  heading  of  the  third  part,  are  described 
procedures  varying  from  all  forms  of  hydrotherapy  and  thermo¬ 
therapy  to  serum  treatment,  transfusions,  kataphoresis,  acupunc¬ 
ture  and  the  preparation  of  food  for  the  sick.  “  The  Treatment 
of  Disease  ”  is  discussed  in  the  last  part.  G.  E.  de  Schweinitz  has 
contributed  the  articles  on  diseases  of  the  eye;  B.  C.  Hirst,  those 
of  the  puerperal  state;  E.  Martin  has  written  on  antisepsis,  gonor¬ 
rhea  and  syphilis.  Practically  all  the  common  disorders  are  dis¬ 
cussed,  including  even  such  things  as  the  medical  handling  of 
anal  fistula  and  alcohol  injections  for  trigeminal  neuralgia. 

With  its  alphabetical  arrangement  of  subject  matter,  the  book 
is  well  planned  for  ready  reference.  The  combined  collection  of 
scientific  and  empiric  information  gives  the  work,  however,  a 
pseudo-scientific  coloring.  To  have  emphasis  laid  on  the  cure  of 
lumbago  by  the  insertion  of  sterile  needles  into  the  back  muscles 
and  to  read  that  malaria  is  “  practically  always  the  result  of  a 
mosquito  bite  ”  is  rather  startling  information  to  be  given  in  a 
scientific  work  of  to-day.  The  directions  for  alcohol  nerve  injec¬ 
tions  make  the  procedure  sound  so  simple  as  to  incur  the  danger 
of  enticing  those  totally  unskilled  for  such  a  procedure  into  an 
attempt.  The  formula  for  Dakin’s  solution  also  sounds  very  easy, 
whereas  in  reality  the  knowledge  of  a  good  chemist  is  needed. 

If  perhaps  the  scope  of  the  book  had  been  less  broad  and  the 
consideration  of  the  various  topics  a  little  more  deep  and,  in  some 
cases,  more  accurate,  the  results  would  have  been  more  acceptable 
to  the  truly  scientific  medical  man.  M.  D.  B. 

I 

The  Growth  of  Medicine.  By  Albert  H.  Buck,  M:  D.  Cloth,  $5.00. 

(New  Haven:  Yale  University  Press,  1917.) 

Most  of  our  information  we  take  on  faith,  believing  as  facts 
most  of  the  data  that  are  transmitted  to  us  because  they  are 
generally  accepted  or  else  come  burdened  with  the  overpowering 
weight  of  authority.  The  common  facts  that  rule  our  lives  and 
guide  our  daily  prudence  we  clothe  with  an  absolute  truthfulness, 
building  the  universe  upon  their  necessary  existence.  Only  the 
recondite  philosopher  is  interested  in  the  nebulous  antiquity  of 
the  mind  when  first  it  groped  to  consciousness  and  welded  these 
simple  but  powerful  mental  tools  from  the  dim  memories  of  ages 
of  struggle.  The  discoveries  of  later  years,  and  especially  the 
novelties  of  modern  science,  arouse  our  profound  interest  and 
astonishment,  but  wonder  nearly  always  exceeds  curiosity  and 
complacency  usually  throttles  both.  We  must,  of  course,  accept 
most  of  our  knowledge  upon  such  simple  faith;  we  could  not,  if 
we  would,  investigate  the  foundation  of  it  all.  However,  there  is 
always  a  small  part  of  human  knowledge  and  experience  in  which 
we  daily  work  and  live,  and  of  this  small  part  we  must  know  the 
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facts  .vc  are  fully  to  appreci 
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human  endeavor  that  engage 
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flavor  of  progress,  we  must  hought  for  the  tillers  who  pre 

pared  the  soil  for  our  rich  •  an  appreciation  of  their  labors, 
with  a  knowledge  of  the  c  "'s  they  encountered  and  of  the 

rude  instruments  with  wh’  y  overcame  them.  Dr.  Buck’s 

hook  will  prove  to  many  v  solut'  n  of  the  conflicting  demands  of 
practice  and  scholarship.  brief  compass  and  in  entertaining 
style  he  sketches  the  history  of  medicine.  Every  physician  can 
get  information  and  pleasure  from  reading  it.  No  doubt  it  will 
prove  a  stimulus  to  interest  in  the  history  of  medicine  among  the 
profession  of  America,  and  it  is  to  be  hoped  that  it  may  arouse 
a  chosen  few  diligently  and  intensively  to  cultivate  this  neglected 
corner  of  our  art. 


The  Development  of  the  Human  Body.  A  Manual  of  Human.  Em¬ 
bryology.  By  J.  Playfair  McMurricii,  A.  M.  Fifth  edition. 
Cloth,  $2.50.  ( Philadelphia :  P.  Blakiston’s  Son  &  Co.,  1915.) 

The  fifth  edition  of  this  popular  manual  of  human  embryology 
is  even  more  compact  than  its  predecessors  and,  like  them,  reflects 
the  careful  work  of  the  author  in  bringing  the  contents  up  to  date. 
The  well  known  merits  of  this  volume,  which  have  been  dealt  with 
in  reviews  of  the  earlier  editions,  do  not  need  reiteration  here, 
and  attention  will  be  directed  principally  to  the  evidences  of 
revision.  Among  these  may  briefly  be  mentioned  the  section  on 
spermatogenesis  (p.  13)  which  has  been  largely  rewritten,  and 
includes  a  reference  to  the  latest  investigations  upon  the  accessoiy 
chromosomes.  It  is  of  interest  to  note  that  the  spermatogonia 
which  are  destined  to  become  Sertoli  cells  are  characterized  by 
containing  a  curious  rod-like  crystalloid — the  anlage,  apparently, 
of  the  crystalloids  of  the  mature  sustentacular  cells;  also  that  the 
spiral  filament  of  the  spermatozoon  is  now  regarded  as  having 


been  developed  from  the  “  cytoplasmic  plastosomes  ”  instead  of 
merely  from  the  “  cytoplasm,”  as  in  the  last  edition.  Indeed  the 
recent  interest  manifested  in  cytoplasmic  bodies  in  general,  in 
their  relation  to  cell  differentiation,  is  represented  in  the  sentence 
which  the  author  devotes  to  the  mitochondria  (p.  4).  The  former 
description  of  the  origin  of  the  sex  cells  has  been  modified  to 
include  the  views  of  Fuss  (p.  346),  who  derives  these  elements 
in  the  human  subject  from  the  endoderm  of  the  digestive  tract. 

On  page  25  the  more  recent  views  as  to  the  function  of  the 
corpus  luteum  verum  are  set  forth;  here  also  Bischoff  s  theory 
of  the  origin  of  the  lutein  cells  from  the  granulosa  cells  is  con¬ 
sidered  to  be  well  established  rather  than  an  open  question,  as 
heretofore.  A  new  paragraph,  illustrated  by  a  diagram,  is  added, 
containing  the  results  of  recent  work  on  the  pronephric  system 
(p.  336). 

The  wide  field  of  human  embryology  is  covered  in  an  astonish¬ 
ingly  comprehensive  manner  considering  the  small  compass  of  the 
book,  but,  on  account  of  the  limitation  in  space,  an  exhaustive 
discussion  of  all  points  has  not  been  possible.  Thus  only  one  of 
the  several  hypotheses  dealing  with  the  metamorphosis  of  the  red 
blood-corpuscle — that  which  postulates  an  extrusion  of  the  nucleus 
apparently  en  masse — is  presented  (p.  223). 

To  designate  the  differentiation  of  certain  cells  of  the  dermis 
into  fat  cells  the  pathological  term  “  fatty  degeneration  ”  is  used 
(p.  141).  Again,  the  basophile  cells  of  Ehrlich  (p.  225)  are  re¬ 
garded  as  leucocytes  in  process  of  degeneration— a  view  with 
which  not  all  hematologists  will  agree.  It  should  be  mentioned 
here  that  the  terms  “  polymorphonuclear  ”  and  “  polynuclear  ” 
which  the  author  links  with  the  basophile  leucocyte  are  usually 
applied  to  the  neutrophile. 

The  epiphyseal  cartilage  (p.  154)  is  said  to  be  transformed  into 
bone  on  both  its  surfaces,  and  although  this  is  strictly  true,  yet 
the  growth  is  so  much  greater  on  the  diaphyseal  side  that  some 
authors  (Macewen)  prefer  to  speak  of  the  “  diaphyseal  cartilage.” 

The  text  is  splendidly  illustrated,  the  figures  being  abundant, 
well  chosen  and  frequently  original.  It  is,  indeed,  difficult  to  see 
how  the  volume  could  be  improved  in  this  respect  unless,  perhaps, 
a  good  diagram,  giving  a  view  from  the  front,  were  added  to  assist 
in  the  description,  on  page  325,  of  the  complicated  attachment  of 
the  mesentery  to  the  dorsal  abdominal  wall. 

On  the  whole  it  can  be  said  without  a  doubt  that  the  work  is 
easily  the  best  in  its  field,  and  the  fact  that  it  is  now  in  its  fifth 
edition  (the  advent  of  which  is  only  two  years  removed  from  that 
of  the  fourth)  speaks  eloquently  for  the  high  esteem  in  which  it 
is  held  by  the  profession  and  student  body  of  biologists  in  general 
and  medical  biologists  in  particular.  It  is  safe  to  say  that  this 
issue  will  enjoy  an  even  fuller  measure  of  prestige  than  any  of 
its  forerunners.  C.  C.  M. 
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THE  CULTIVATION  OF  TUBERCLE  BACILLI  FROM  THE  CIRCULAT¬ 
ING  BLOOD  IN  MILIARY  TUBERCULOSIS.* 

By  Mildred  C.  Clough,  M.  D. 

( From  the  Medical  Clinic  of  The  Johns  Hopkins  Hospital.) 


The  occurrence  of  tubercle  bacilli  in  the  circulating  blood 
in  miliary  tuberculosis  has  been  recognized  for  a  long  time. 
The  pathological  anatomy  of  this  disease  indicates  that  tubercle 
bacilli  must  be  distributed  throughout  the  body  from  a  primary 
focus  by  way  of  the  blood  stream.  Even  before  the  dis¬ 
covery  of  the  tubercle  bacillus,  Villemin  in  1868,  and  later 
others,  produced  tuberculosis  in  animals  by  inoculation  with 
blood,  first  from  experimentally  infected  animals,  and  later 
from  tuberculous  patients.  Since  that  time,  the  presence  of 
tubercle  bacilli  in  the  circulating  blood  of  tuberculous  patients 
has  been  proven  by  many  investigators  by  the  production  of 
generalized  tuberculosis  in  guinea-pigs  inoculated  with  blood. 
The  results  obtained  by  a  number  of  different  authors  are 
summarized  in  Table  I. 

As  is  shown  in  the  table,  there  is  a  great  discrepancy  in 
the  percentage  of  positive  results  obtained  by  different  authors 
from  the  inoculation  of  guinea-pigs  with  blood.  This  may 
be  explained  in  two  ways. 

First,  in  some  cases,  the  diagnosis  of  tuberculosis  in  the 
inoculated  guinea-pigs  is  unreliable.  For  example,  in  the 
series  reported  by  Liebermeister  many  of  the  guinea-pigs 
reported  as  tuberculous  died  in  from  one  to  three  weeks  (or 
even  less)  after  inoculation,  obviously  of  an  acute  intercurrent 
infection,  without  distinctively  tuberculous  lesions.  No  his¬ 
tological  studies  were  reported,  and  the  diagnosis  was  based 


*  This  work  was  done  under  the  Mary  Putnam  Jacobi  Fellowship 
of  The  Woman’s  Medical  Association  of  New  York  City. 


on  staining  acid-fast  rods  in  smears  from  the  bloody  peritoneal 
exudate  or  from  the  organs.  Some  authors,  for  instance  Ken- 
nerknecht,  considered  a  guinea-pig  tuberculous  in  the  absence 
of  gross  lesions  or  histological  changes  if  they  found  acid- 
•  fast  bacilli  in  the  blood  of  the  animal,  or  even  in  the  sedi¬ 
ment  from  the  organs  when  digested  with  antiformin.  Sturm 
even  went  so  far  as  to  call  a  guinea-pig  tuberculous  because 
be  was  able  to  find  Gram-positive  bacilli  and  Much  granules 
in  the  sediment  of  the  digested  organs.  In  other  reports, 
including  those  of  Haga,  Klemperer,  and  C.  Fraenkel,  the 
character  of  the  lesions  found  in  the  inoculated  animals  is 
not  described,  and  it  is  impossible  to  draw  any  conclusions 
as  to  the  reliability  of  the  results. 

Secondly,  the  type  of  cases  studied  differs  in  the  different 
reports,  some  authors  including  only  miliary  tuberculosis  in 
their  statistics,  and  others  only  pulmonary  or  other  types  of 
tuberculosis.  In  this  table  the  cases  of  miliary  tuberculosis 
reported  are  separated  from  tuberculosis  of  other  types,  and 
included  under  a  different  heading. 

In  all,  I  have  collected  from  the  literature  1508  cases  of 
tuberculosis  studied  by  guinea-pig  inoculation,  of  which  195 
gave  positive  results.  The  percentage  of  positive  results  (12.9 
per  cent)  in  this  series  corresponds  approximately  to  that 
obtained  by  Fischer  in  a  compilation  of  1250  cases  with  17 
per  cent  positive  inoculations,  by  Fraenkel  of  500  cases  with 
20  per  cent  positive  results,  and  by  Austrian  and  Hamman  of 
863  cases  with  11  per  cent  positive  inoculations.  My  figures 
are 'undoubtedly  too  high,  because  included  in  my  table  are 
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TABLE  I. _ GUINEA-PIG  INOCULATIONS  WITH  BLOOD  FROM  TUBERCULOUS  PATIENTS. 
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3  positive  cases  in  ad- 

1906 

14 

p; 

35 

2 

2 

100 

A.  M. 

5-10  c.c. 

Gross  lesions.  Tubercle 

bacilli  stained  in  organs. 

vanced  pulmonary  tu- 

berculosis. 

1908 

1 

i 

100 

0 

0 

P.  M. 

Blood  of  a  foetus. 

1909 

48 

0 

0 

0 

0 

0 

A.  M. 

2J  c.c. 

47  pulmonary  cases  with 
bacilli  in  sputum.  One 

joint  case.  Parallel 
cultures  negative. 

1909 

17 

0 

0 

2 

0 

0 

A.  M. 

1-2  c.c. 

Liebermeister . 

1909 

50 

20  (?) 

40 

0 

0 

0 

A.  M. 

3-6  c.c. 

Questionable  gross  le¬ 
sions.  Diagnosis  in 

Pulmonary  cases. 

many  cases  depends  on 
staining  bacilli  in  peri- 

• 

toneal  exudate. 

1911 

50 

23  (?) 

46 

0 

0 

0 

A.  M. 

5  c.c. 

Gross  lesions  in  a  few 
cases.  Many  results 

1912 

50 

14 

0 

A 

A.  M. 

based  on  staining  bacilli 
in  sediment  of  digested 
organs.  3  cases  seem 
fcertainly,  and  4  probably 
positive. 

Pulmonary  cases. 

t 

1912 

15 

0 

0 

0 

A.  M. 

Incipient  pulmonary 

cases. 

Baemeister  and 

Reuben 

Kennerkneclit  .... 

1912 

13 

13(7) 

100 

0 

0 

0 

A.  M. 

Not  given. 

Some  gross  lesions.  Diag¬ 
nosis  mainly  depended 
on  staining  bacilli  in 
blood  or  organs  of 

guinea-pigs. 

Liebermeister . 

1912 

50 

20(7) 

40 

0 

0 

0 

A.  M. 

3-6  c.c. 

No  protocols. 

Reports  100  cases  with  40 
positive  results,  includ- 

ing  50  already  listed 
(1909). 

Nobecourt  and 

1912 

40 

4 

10 

2 

100 

10-20  c.c.  in 
2-3  pigs. 

1  case  tuberculous  menin- 

gitis  +•  1  case  acute 

Darre 

tuberculous  broncho¬ 
pneumonia 

1912 

1913 

35 

3 

9 

0 

0 

0 

A.  M. 

Not  given. 

Not  stated. 

30 

0 

0 

0 

0 

A.  M. 

5-9  c.c. 

Tuberculosis  of  lungs, 

glands,  peritoneum, 
pleura,  kidneys. 

1913 

15 

4 

27 

0 

0 

0 

A.  M. 

10  c.c. 

Gross  lesions  and  stainec 

4  positive  only  after  a 
tuberculin  reaction. 

smears. 

... 

1913 

1913 

2 

41 

o 

100 

0 

2 

2 

100 

Tiogasau . 

0 

0 

A.  M. 

Not  stated. 

“Phthisis”  cases. 

1913 

36 

l 

9 

n 

o 

o 

A.  M. 

Also  30  normals— all 

Dreesen . 

Elsiisser . 

fi 

0 

negative.  Positive  case, 
advanced  phthisis. 

All  pulmonary  cases. 

1913 

25 

0 

A.  M. 

1913 

24 

2 

8 

0 

0 

0 

A.  M. 

Not  stated. 

Gross  lesions  and  stainec 

1  All  pulmonary  cases. 

smears. 

Haga  . 

1913 

81 

24 

30 

0 

0 

0 

A.  M. 

1-2.5  c.c.  ii 

i  Not  stated. 

4  pigs. 

1913 

26 

4 

15 

0 

0 

0 

A.  M. 

4-5  c.c. 

Gross  lesions  not  exten 

-  One  other  pig  gave  a  + 
tuberculin  reaction. 

sive. 
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TABLE  I.  GUINEA-PIG  INOCULATIONS  WITH  BLOOD  FROM  TUBERCULOUS  PATIENTS. _ Continued. 


Kane, 

Date. 

Total 

cases. 

No.  +. 

%+. 

No.  of 
miliar) 
cases. 

No.  +. 

%  +. 

Ante  or 
post  mortem. 

Amount  of 
blood  injected 

Type  of  tuberculous  lesion 
produced. 

Lange  and  Linde 

1913 

78 

1 

1 

0 

0 

0 

A.  M. 

Not  stated. 

mann. 

Mayer . 

1913 

25 

0 

0 

i 

0 

0 

A.  M. 

Not  stated. 

Querner . 

1913 

37 

0 

0 

0 

0 

0 

A.  M. 

10  c.c. 

Rist  etal . 

1913 

50 

0 

0 

Rot  hacker  anc 
Charon. 

1913 

46 

1 

2 

1 

1 

100 

A.  M. 

3  c.c. 

Gross  lesions. 

de  Verbizier . 

1913 

15 

0 

0 

0 

0 

0 

A.  M. 

Sediment  of 

5  c.c. 

Baetge  . 

1914 

29 

8 

27 

0 

0 

0 

A.  M. 

6  c.c.  each  in 

Not  stated. 

2  pigs. 

Fischer . 

1914 

13 

0 

0 

0 

0 

A.  M. 

1-4  c.c. 

Haas . 

1914 

24 

O 

0 

0 

0 

A.  M. 

6-7  c.c. 

Klemperer . 

1914 

25 

6 

24 

2 

2 

100 

A.  M. 

5  c.c. 

Not  stated. 

Klopstoek  and 
Seligmann 

1914 

49 

0 

0 

0 

0 

0 

A.  M. 

2  c.c.  in  each 
of  2  pigs. 

Gross  and  microscopic. 

Lehmann . 

1914 

104 

6 

f? 

1 

A.  M. 

1-2  c.c. 

DU 

Gross  lesions.  ] 

Rautenberff. . . . 

1914 

5 

0 

0 

0 

0 

A.  M. 

Injected  apes  and  guinea-  i* 

5  c.c. 

Seidenberger  and 
Seitz 

1914 

26 

9 

35 

7 

6 

85 

P.  M. 

5  c.c. 

pigs. 

Gross  lesions. 

Storath  . 

1914 

17 

0 

0 

0 

0 

0 

A.  M. 

5-10  c.c. 

Gross  and  microscopic.  F 
All  rabbits. 

Austrian . 

1915 

25 

0 

0 

0 

0 

A.  M. 

4-7 i  c.c. 

Hamman . 

1915 

20 

0 

0 

0 

0 

0 

A.  M. 

24-5  c.c. 

Brown  et  al . 

1915 

84 

3 

A 

0 

0 

0 

A.  M. 

8-10  c.c. 

Gross  lesions.  p 

Moewes . 

1915 

80 

9 

ll 

1  0 

1,  P.  M. 

79,  A.  M. 

24-34  c.c. 
Some  20  c.c. 

DU 

Not  given.  1 

7 

Rumpf  and  Zeissler 

1915 

25 

2 

8 

0 

0 

0 

Slot  stated. 

distological  lesions.  P 

Total . 

1508 

195 

12.9 

48 

32 

66.6 

. 

’ - - - -  1 

Remarks. 


Animal  experiments  not 
completed. 

24  pulmonary  cases. 

All  pulmonary. 


nary  cases. 


i - - ■  J  7 

gitis  negative.  Only  1  of 
each  pair  of  pigs  died. 


chiefly  meningeal. 
Surgical  cases. 


1  pleurisy  twice  re¬ 
covery. 


and  hand  -f .  1  scrofula 
and  healed  bone  tubercu¬ 
losis  -)-.  2  occult  tuber¬ 

culosis-)-.  1  pulmonary 
tuberculosis  -j-. 
Advanced  pulmonary 
cases. 


culin. 


Pulmonary  cases. 


the  results  of  several  investigators  who  were  not  sufficiently 
critical  in  their  interpretation  of  tuberculous  lesions  in  guinea- 
pigs.  If  the  series  of  Liebermeister,  Sturm,  and  Kennerknecht 
are  omitted,  there  remain  1345  cases  with  119  positive  inocula¬ 
tions,  approximately  8.8  per  cent.  Faber,  selecting  1060  cases 
tested  by  guinea-pig  inoculation  with  blood  obtained  during 
life,  found  only  4.2  per  cent  positive,  while  in  37  cases  tested 
post  mortem  38  per  cent  were  positive. 

If  one  considers  only  cases  of  miliary  tuberculosis  the  per¬ 
centage  of  positive  guinea-pig  inoculations  with  blood  becomes 
much  higher.  Of  48  cases  of  miliary  tuberculosis  listed  in 
Table  I  32  gave  positive  results,  or  66.6  per  cent.  These 
figures  are  probably  reliable,  because  in  nearly  all  instances 
gross  lesions  were  reported  in  the  inoculated  animals.  If 
the  cases  of  miliary  tuberculosis  are  subtracted  from  the  total 
number,  there  remain  1297  cases  with  87  positive  inoculations, 


a  percentage  of  6.7  for  all  types  of  tuberculosis  other  than 
miliary  tuberculosis. 

One  may  conclude,  therefore,  that  the  occurrence  of  tubercle 
bacilli  in  the  circulating  blood,  at  least  in  sufficient  number  to 
mfect  a  guinea-pig,  is  relatively  infrequent  (6.7  per  cent)  in 
all  forms  of  tuberculosis  other  than  miliary  tuberculosis, 
whereas  in  miliary  tuberculosis,  tubercle  bacilli  occur  in  the 
blood  in  a  large  percentage  (66.6  per  cent)  of  cases. 

The  attempted  demonstration  of  tubercle  bacilli  in  the  blood 
by  means  of  stained  smears  needs  little  comment.  Austrian 
and  Hamman  in  1915  published  a  detailed  article  with  a 
fairly  complete  bibliography  on  the- subject,  and  Berry  in  her 
article  has  good  summaries  of  the  earlier  literature.  Lieb- 
mann  in  1891  reported  the  finding  of  tubercle  bacilli  in  blood 
smears  from  tuberculin-treated  patients.  It  was  shown,  how¬ 
ever,  that  his  findings  were  due  to  gross  errors  in  technique. 
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Interest  in  the  subject  was  reawakened  in  1909,  by  the  publi¬ 
cations  of  Eosenberger  in  this  country  and  of  Schnitter  in 
Germany.  Eosenberger  reported  the  demonstration  of  tubercle 
bacilli  in  the  blood  in  100  per  cent  of  a  series  of  49  cases,  and 
later  of  300  cases,  by  staining  the  organisms  in  the  centrifu- 
galized  sediment  from  citrated  blood.  Schnitter  used  a  modi¬ 
fication  of  Staubli’s  acetic-acid  method  for  the  demon¬ 
stration  of  parasites  in  the  blood.  After  hemolyzing  the  red 
blood  cells  in  acetic-acid  he  digested  the  sediment,  obtained 
by  centrifugalization,  with  antiformin.  He  claimed  to  have 
found  tubercle  bacilli  in  smears  from  the  sediment  so  obtained 
in  32  per  cent  of  tuberculous  cases. 

Following  these  publications  a  large  amount  of  work  was 
done  on  the  subject  with  very  conflicting  results.  Kurashige 
even  found  tubercle  bacilli  in  blood  from  apparently  normal 
persons.  Parallel  experiments  with  guinea-pig  inoculations 
and  staining  methods  did  not,  in  most  instances,  give  cor¬ 
responding  results.  A  source  of  error  in  these  results  was 
pointed  out  first  by  Brem,  who  demonstrated  the  frequent 
presence  of  acid-fast  bacilli  in  distilled  water.  This  observa¬ 
tion  was  later  confirmed  by  other  writers  (Burvill-Holmes, 
Beitzke,  A.  Lehmann).  Bacmeister  and  Eeuben  found  that 
the  chemical  reaction  of  acetic  acid  and  antiformin  may  cause 
appearances  simulating  acid-fast  bacilli,  and  Bernard,  Debre, 
and  Baron  found  acid-fast  granules  in  pure  antiformin.  These 
observations,  together  with  the  conflicting  results  obtained 
from  parallel  series  of  guinea-pig  inoculations,  indicate  the 
unreliability  of  the  method. 

The  frequent  difficulty  in  the  differential  diagnosis  of  miliary 
tuberculosis  from  other  non-tuberculous  infections  clinically, 
and  the  slowness  and  uncertainty  of  diagnosis  by  guinea-pig 
inoculation,  suggested  the  use  of  cultural  methods  for  the 
demonstration  of  tubercle  bacilli  in  the  blood. 

A  fairly  extensive  review  of  the  literature  reveals  only  one 
case  in  which  tubercle  bacilli  have  been  cultivated  from  the 
blood  of  tuberculous  patients.  This  was  a  case  reported  by 
Faber,  who  obtained  a  growth  of  tubercle  bacilli  on  a  plain 
agar  slant  inoculated  with  blood  from  the  heart  of  a  child 
dead  of  generalized  tuberculosis.  Faber  obtained  negative  cul¬ 
tures  with  1  to  5  c.  c.  of  blood  in  21  other  cases  of  miliary 
tuberculosis  in  children,  and  negative  cultures  have  been  ob¬ 
tained  from  the  blood  by  Brown,  Heise,  and  Petroff  in  22 
pulmonary  cases,  and  by  Anderson  in  47  pulmonary  cases  and 
one  joint  case.  Positive  cultures  from  the  blood  of  experi¬ 
mentally  infected  guinea-pigs  and  rabbits  have  been  reported 
by  Loewenstein,  and  later  by  Anderson. 

The  following  method,  suggested  by  Dr.  Paul  W.  Clough, 
was  used  at  first  in  my  cultures,  but  was  later  modified  in 
order  to  decrease  the  time  necessary  for  growth  to  become 
apparent.  Ten  to  15  c.  c.  of  blood  were  aspirated  with  a 
syringe  from  a  cubital  vein  and  added  to  an  equal  volume  of 
11  per  cent  solution  of  sodium  citrate  to  prevent  clotting. 
Part  of  this  blood  was  used  to  control  guinea-pig  inoculations 
in  most  of  the  cases.  The  remaining  blood  was  added  to  shal¬ 
low  flasks  of  5  per  cent  glycerine  broth  made  neutral  or  slightly 
acid  (phenolphthalein).  After  a  preliminary  incubation  the 


contents  of  the  flasks  were  centrifugalized  and  the  sediment 
planted  on  blood-agar  slants.  Human  blood  agar  was  used 
because  it  was  simply  and  easily  obtained.  The  slants  were 
then  sealed  with  paraffine  to  prevent  drying,  and  incubated. 
Positive  results  were  obtained  by  this  method  in  three  cases. 

Case  1— G.  H.  (Med.  No.  23207),  colored  boy,  5  years  of  age.  A 
clinical  diagnosis  of  acute  miliary  tuberculosis  was  made,  though 
at  first  the  clinical  picture  resembled  that  of  typhoid  fever. 
Autopsy  diagnosis:  Acute  miliary  tuberculosis  with  the  primary 
focus  in  the  mediastinal  glands,  rupturing  into  the  azygos  vein. 
The  blood  culture  was  obtained  10  days  before  death.  Three  c.  c.  of 
citrated  blood  were  added  to  a  flask  of  glycerine  broth  and  incu¬ 
bated  for  six  weeks.  Smears  made  from  the  sediment  in  the 
flask  at  this  time  showed  acid-fast  bacilli.  The  contents  of  the 
flask  were  then  centrifugalized,  part  of  the  sediment  planted  on 
blood-agar  slants,  and  part  injected  intraperitoneally  into  each  of 
two  guinea-pigs.  After  three  weeks  a  dry,  wrinkled,  slightly 
brownish  growth  was  noted  on  the  blood-agar  slants,  and  after 
six  weeks  one  of  the  guinea-pigs  died  with  generalized  tubercu¬ 
losis.  Tubercle  bacilli  were  demonstrated  in  smears  from  the 
subcultures,  and  from  the  organs  of  the  guinea-pig,  and  were 
grown  in  culture  from  the  spleen  and  liver  of  the  guinea-pig.  The 
other  guinea-pig,  inoculated  with  the  sediment,  died  four  days 
after  the  injection  without  tuberculous  lesions.* 

Case  2.— G.  W.  (Med  No.  35610),  white  man,  37  years  of  age. 
In  this  case  also  the  clinical  picture  at  first  resembled  that  of 
typhoid  fever,  but  the  subsequent  course  made  a  definite  diagnosis 
of  miliary  tuberculosis  possible.  Autopsy  diagnosis:  Fibrinous 
pleurisy,  encapsulated  apical  pulmonary  tuberculosis,  bronchial 
lymphadenitis,  caseous  tuberculosis  of  the  left  adrenal,  caseous 
mesenteric  and  retroperitoneal  tuberculosis,  rupture  of  a  caseous 
gland  into  the  cisterna  chyli,  generalized  miliary  tuberculosis, 
tuberculous  meningitis  and  choroiditis,  ulcer  of  the  ileum.  Fif¬ 
teen  c.  c.  of  blood  were  obtained  in  citrate  solution  14  days  before 
death.  A  guinea-pig  inoculated  intraperitoneally  with  3  c.  c.  of  the 
blood  died  a  few  days  later  without  tuberculous  lesions.  Twelve 
c.  c.;  of  the  blood  were  added  to  several  flasks  of  glycerine  broth, 
and  incubated  for  about  five  weeks.  The  contents  of  the  flasks 
were  centrifugalized,  and  the  sediment  planted  on  blood-agar 
slants  which  were  then  sealed.  About  four  weeks  later  numerous 
pin-head-sized,  buff-colored,  dry  colonies  were  noticed.  Smears 
from  the  culture  showed  slender,  acid-fast  bacilli,  some  curved 
and  beaded,  typical  of  the  tubercle  bacillus  in  their  morphology  and 
arrangement.  Three  guinea-pigs  were  injected  with  varying 
amounts  of  the  culture,  and  all  developed  generalized  tuberculosis. 
At  autopsy  all  of  the  animals  showed  caseous  tissue  at  the  points 
of  inoculation,  extensive  glandular  enlargement  with  caseation 
in  many  of  the  glands,  and  caseous  conglomerate  tubercles  in  the 
spleens,  which  in  two  of  the  guinea-pigs  were  six  to  eight  times 
the  normal  size.  Two  of  the  guinea-pigs  showed  also  similar 
caseous  tubercles  in  the  liver.  Typical  tubercle  bacilli  were 
demonstrated  in  the  glands,  spleens,  and  livers  of  all  the  inocu¬ 
lated  guinea-pigs.  Subcultures  from  the  original  culture  were 
made,  and  a  characteristic  growth  appeared  in  about  10  days. 
Smears  from  this  growth  showed  typical  tubercle  bacilli  in  pure 
culture. 

Case  3.— J.  E.  (H.  L.  H.  Disp.  No.  12893),  white  boy,  6  years 
of  age,  from  the  service  of  Dr.  Howland.  Clinical  diagnosis:  Acute 
generalized  miliary  tuberculosis,  tuberculous  meningitis,  and  tuber- 


*  This  blood  culture,  and  several  of  the  cultures  from  other  fluids 
included  in  Table  II,  were  taken  by  Dr.  Paul  W.  Clough,  and  the 
data  in  regard  to  them  obtained,  with  his  permission,  from  the 
hospital  records. 
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culosis  of  the  choroid.  No  autopsy  was  made.  X-ray  examination 
showed  miliary  tuberculosis  of  the  lungs.  Tubercle  bacilli  were 
demonstrated  by  smears  and  by  guinea-pig  inoculation  in  the  spinal 
fluid.  The  blood  culture  was  made  three  days  before  death.  Fifteen 
c.  c.  of  blood  were  obtained  in  citrate  solution.  Two  guinea-pigs  were 
inoculated  in  the  left  groin  with  3%  c.  c.  of  blood  each.  One  guinea- 
pig  lived  four  months  and  when  killed  at  the  end  of  that  time, 
showed  no  tuberculous  lesions.  The  other  guinea-pig  remained 
healthy  for  four  months  and  was  then  lost.  The  other  half  of  the 
blood  (7 y2  c.  c.)  was  added  to  shallow,  glycerine,  broth  flasks.  After 
16  days  the  contents  of  the  flasks  were  centrifugalized,  the  sedi¬ 
ment  planted  on  blood-agar  slants  and  the  slants  sealed.  This  cul¬ 
ture  was  set  aside  after  a  short  period  of  observation,  and  was  not 
looked  at  again  until  six  months  later,  when  a  growth  was  noticed 
on  one  slant  in  the  water  of  condensation.  Characteristic,  large, 
buff-colored,  dry  colonies  were  present  in  the  fluid,  and  also  at  the 
base  of  the  slant  where  the  water  of  condensation  had  washed 
over  the  slant.  Smears  from  the  growth  showed  an  acid-fast  bacil¬ 
lus  having  the  morphological  features  of  the  tubercle  bacillus. 
An  emulsion  made  from  the  growth  was  injected  into  two  guinea- 
pigs.  One  of  these  died  18  days  later  with  a  large  caseous  mass 
at  the  site  of  inoculation,  enlarged  but  not  caseous  iliac,  mesen¬ 
teric,  and  bronchial  glands,  marked  enlargement  of  the  spleen 
which  was  studded  with  miliary  tubercles,  and  consolidation  of 
the  left  lung.  Typical  tubercle  bacilli  were  demonstrated  in 
smears  from  the  spleen.  The  other  guinea-pig  died  six  weeks  after 
inoculation  with  caseation  at  the  point  of  injection,  general 
glandular  enlargement  with  caseation,  and  extensive  miliary 
tuberculosis  of  the  spleen  and  liver.  Smears  from  the  liver  and 
spleen  showed  many  tubercle  bacilli.  Subcultures  from  the  origi¬ 
nal  culture  were  made,  and  a  typical  growth  appeared  in  about  nine 
days. 

In  carrying  out  these  cultures  no  attempt  was  made  to  make 
an  early  diagnosis  of  the  cases  by  means  of  the  cultures,  and 
they  were  not  watched  carefully  for  the  first  appearance  of 
growth.  In  order  to  make  the  cultures  of  practical  value  in 
diagnosis  it  seemed  desirable  to  try  methods  which  would 
yield  growth  in  a  shorter  period  of  time.  In  the  third  case 
cited  above,  the  appearance  of  growth  in  only  one  of  the  slants 
inoculated  from  the  broth  after  16  days  incubation  suggested 
that  very  little  multiplication  had  occurred  in  the  broth.  It 
was  thought,  then,  that  this  preliminary  incubation  in  broth 
might  be  dispensed  with,  and  the  following  method  was  used. 
The  blood  was  hemolyzed  with  distilled  water,  and  the  sedi¬ 
ment  after  centrifugalization  planted  directly  on  blood  agar 
slants  which  were  sealed  with  paraffine. 

Since  there  were  no  cases  of  miliary  tuberculosis  in  the  clinic 
at  the  time,  the  experiment  was  made  with  normal  blood 
artificially  seeded  with  a  very  small  number  of  tubercle  bacilli 
(Gl.  W.,  third  transfer).  Ten  cubic  centimeters  of  blood  were 
collected  in  the  usual  way,  and  the  red  blood  corpuscles  hemo¬ 
lyzed  by  the  addition  of  distilled  water.  The  blood  was  then 
centrifugalized  at  high  speed  for  IT  hours,  and  the  sediment 
planted  on  blood-agar  slants  which  were  sealed  with  paraffine. 
In  sLx  days  growth  became  visible  as  small,  semi-transparent 
colonies,  which  in  eight  days  were  somewhat  larger  and  more 
opaque,  and  at  the  end  of  10  days  were  characteristic.  Growth 
in  the  culture  direct  from  the  body  would  probably  have  been 
somewhat  slower  in  appearing  than  in  this  culture  from  the 
third  transfer.  Smears  from  the  culture  showed  tubercle 
bacilli  in  pure  culture. 


Three  positive  cultures  were  obtained  by  the  second  method 
in  two  cases.  In  one  of  these  cases  two  positive  blood  cultures 
were  obtained,  one  ante  mortem,  and  one  from  the  heart’s 
blood  post  mortem. 

Case  1. — E.  M.  (H.  L.  H.  Disp.  No.  14950),  colored  girl,  8  years 
of  age,  from  the  service  of  Dr.  Howland.  Clinical  diagnosis:  Gen¬ 
eralized  miliary  tuberculosis,  tuberculous  meningitis.  Autopsy 
diagnosis:  Generalized  tuberculous  lymphadenitis,  generalized 
miliary  tuberculosis,  tuberculous  meningitis  and  peritonitis. 
Focus  of  dissemination  not  found.  A  blood  culture  was  obtained 
one  day  before  death.  Twenty  c.  c.  of  citrated  blood  were  hemo¬ 
lyzed  by  the  addition  of  distilled  water.  The  blood  was  then 
centrifugalized  and  four-fifths  of  the  sediment  (representing  16 
c.  c.  of  blood)  was  planted  on  blood  agar  slants.  One-fifth  of  the 
sediment  (from  4  c.  c.  of  blood)  was  injected  subcutaneously  into 
the  groin  of  a  guinea-pig.  This  animal  died  three  months  later 
from  an  intercurrent  bronchopneumonia  without  tuberculous 
lesions.  In  this  case  hemolysis  of  the  blood  was  incomplete,  and 
the  slants  were  covered  with  a  rather  thick  layer  of  sediment. 
For  this  reason  growth  did  not  become  evident  for  25  days.  Smears 
from  this  growth  showed  typical  tubercle  bacilli.  A  guinea-pig 
inoculated  with  a  suspension  of  this  growth  died  10  weeks  later, 
and  showed  a  general  glandular  enlargement  with  caseation  in 
many  of  the  glands,  and  a  marked  enlargement  of  the  spleen, 
which  was  full  of  tubercles.  The  nature  of  these  lesions  was  con¬ 
firmed  by  microscopical  sections.  Tubercle  bacilli  were  grown 
from  the  spinal  fluid  in  this  case  in  10  days. 

Case  2. — Ten  c.  c.  of  blood  were  obtained  from  the  heart  of  the 
preceding  case  at  autopsy,  and  cultured  in  the  same  way.  Growth 
became  evident  13  days  after  the  culture  was  made  as  small,  color¬ 
less,  non-characteristic  colonies,  and  smears  from  the  culture 
showed  numerous  tubercle  bacilli.  The  spinal  fluid  obtained 
post  mortem  was  also  cultured.  After  13  days  growth  was  noted 
as  fair-sized,  buff-colored,  dry,  rounded  colonies. 

Case  3.  L.  M.  (H.  L.  H.  Disp.  No.  15068),  white  girl,  4  years  of 
age,  from  the  service  of  Dr.  Howland.  Clinical  diagnosis:  Pul¬ 
monary  tuberculosis,  tuberculous  meningitis,  miliary  tubercu¬ 
losis  (?).  No  autopsy  was  obtained.  The  blood  was  cultured  one 
day  before  death.  Ten  c.  c.  of  blood  were  obtained  in  citrate  solu¬ 
tion,  and  the  red  blood  cells  laked  by  the  addition  of  distilled 
water.  After  centrifugalization  three-quarters  of  the  sediment 
was  planted  on  blood-agar  slants  which  were  then  sealed,  and 
one-quarter  of  the  sediment  inoculated  subcutaneously  into  the 
groin  of  a  guinea-pig.  After  a  week’s  incubation,  minute,  semi¬ 
transparent,  colorless  colonies  became  visible  on  some  of  the  slants, 
and  smears  from  these  colonies  showed  clumps  of  typical  tubercle 
bacilli.  The  guinea-pig  inoculated  with  one-quarter  of  the  sedi¬ 
ment  died  5  y2  weeks  later,  and  showed  caseous  areas  in  the 
regional  and  iliac  glands.  Tubercle  bacilli  were  demonstrated  in 
smears  from  these  glands.  A  guinea-pig  inoculated  with  a  suspen¬ 
sion  of  the  growth  is  still  alive  after  three  weeks,  but  shows 
marked  enlargement  of  the  regional  glands.  An  exploratory  opera¬ 
tion  showed  extensive  caseation  of  the  regional  glands,  and  marked 
enlargement  of  the  spleen,  which  was  firm  and  apparently  studded 
with  small  tubercles.  The  spinal  fluid  from  this  case  was  also 
cultured,  and  definite  colonies  appeared  in  a  week. 

By  this  method  of  cultivation  positive  results  have  been 
obtained  from  the  blood  in  a  relatively  short  time  in  two  cases. 
A  tentative  diagnosis  might  have  been  made  even  before  the 
appearance  of  visible  growth  by  means  of  smears,  if  sufficient 
multiplication  had  occurred.  When  the  colonies  first  appear 
they  are  not  characteristic,  and  smears  must  be  made  before 
an  absolute  diagnosis  can  be  made.  It  may  be  a  long  time 
before  the  growth  becomes  as  profuse  as  that  of  old  labora- 
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TABLE  II.— cultures  from  tuberculous 


FLUIDS. 


BLOOD  CULTURES. 


Mime. 

Hospital  No. 

Age. 

' 

Diagnosis. 

Autopsy. 

Smears. 

Culture. 

tesult  and  interval. 

Guinea-pig  inoculation. 
Result  and  interval. 

Remarks. 

G.  H. 

Med.  No.  23207 

5 

Miliary  tuberculosis. 

Yes. 

Not  done. 

-J-.  2J  mos. 

Not  done. 

Guinea-pig  inoculated 
with  culture  developed 
tuberculosis.  1  guinea- 
pig  died  prematurely. 

G.  W. 

Med.  No.  35610 

37 

Miliary  tuberculosis.  Tuber¬ 
culous  meningitis. 

Yes. 

Not  done. 

-j-.  24  mos. 

Done.  Guinea-pig 
died  prematurely. 

Guinea-  pig  inoculated 
with  culture  developed 
tuberculosis. 

J.  E. 

H.L.  H.  Disp. 
No.  12893 

6 

Miliary  tuberculosis.  Tuber¬ 
culous  meningitis. 

No. 

Not  done. 

5  mos. 

0.  2  guinea  -  p  i  g  s 
inoculated.  Both 
remained  well. 

G  u  i  n  e  a  -  pig  inoculated 
with  culture  developed 
tuberculosis. 

E.  M. 

H.  L.  H.  Disp. 
No.  14950 

8 

Miliary  tuberculosis.  Tuber¬ 
culous  meningitis. 

* 

Yes. 

Not  done. 

-f-.  25  days. 

0.  1  guinea-pig 

inoculated.  Died 
after  3  mos.  with¬ 
out  tuberculous  le¬ 
sions. 

Guinea-pig  inoculated 
with  culture  developed 
tuberculosis.  Spinal 
fluid  culture  -|-. 

E.  M. 

H.  L.  H.  Disp. 
No.  14950 

8 

Miliary  tuberculosis.  Tuber¬ 
culous  meningitis. 

Yes. 

Not  done. 

13  days. 

Not  done. 

Blood  culture  made  post 
mortem.  Spinal  fluid 
culture  -(-. 

L.M. 

H.  L. 

H.  L.  H.  Disp. 
No.  15068 

H.  L.  H.  Disp. 
No.  14215 

4 

7  mos. 

Miliary  tuberculosis.  Tuber¬ 
culous  meningitis. 

Miliary  tuberculosis.  Tuber¬ 
culous  meningitis.  Pulmo¬ 
nary  tuberculosis. 

No. 

Yes. 

Not  done. 

Not  done. 

+  .  7  days. 

•  0. 

-{-.  5i  weeks. 

0.  Guinea-pig  well 
after  5  mos. 

Guinea-pig  inoculated 
with  culture  developed 
tuberculosis.  Spinal 
fluid  culture 

Only  2  c.c.  of  blood  ob¬ 
tained.  Spinal  fluid  cul¬ 
ture  -)-. 

S.  Ht. 

Med.  No.  23684 

26 

Miliary  tuberculosis.  Tuber¬ 
culous  meningitis.  Pulmo¬ 
nary  tuberculosis. 

Yes. 

0. 

0. 

0. 

Spinal  fluid  culture  +. 

W.  S. 

Med.  No.  36896 

18 

Tuberculous  peritonitis. 

Yes. 

Not  done. 

0. 

Not  done. 

E.  L. 

Med.  No.  24140 

5 

Pulmonary  tuberculosis.  Tu¬ 
berculous  adenitis. 

No. 

Not  done. 

0. 

Not  done. 

C.  M. 

Med.  No.  23487 

24 

Pulmonary  tuberculosis. 

No. 

Not  done. 

0. 

Not  done. 

W.  M. 

Med.  No.  23576 

23 

Pulmonary  tuberculosis. 

Yes. 

Not  done. 

0. 

Not  done. 

Spinal  fluid  culture  0. 

M.  S. 

H.  L.  H.  Disp. 
No.  13349 

3 

Tuberculous  meningitis. 

Yes. 

Not  done. 

0. 

0. 

Few  old  tubercles  in  or¬ 
gans  at  autopsy. 

C.  T. 

M«?d.  No.  24277 

8 

Tuberculous  meningitis. 

Yes. 

Not  done. 

0. 

Not  done. 

Spinal  fluid  culture  +. 

M.  H. 

Med.  No.  23799 

20 

Tuberculous  meningitis. 

Yes. 

Not  done. 

0. 

0. 

Spinal  fluid  culture  0. 

S.  Hn. 

Med.  No.  23508 

5 

Tuberculous  meningitis. 

No. 

Not  done. 

0. 

0. 

Spinal  fluid  culture  -(-. 

J.  J. 

H.  L.  H.  Disp. 
No.  15178 

1 

Pulmonary  tuberculosis.  Tu 
berculous  meningitis. 

No. 

Not  done. 

0. 

0. 

Spinal  fluid  culture 

PLEURAL  FLUIDS. 


D.  M. 

D.  K. 

J.  c. 

A.  S. 

Med.  No.  23118 

Med.  No.  23144 

Med.  No.  23167 

Med.  No.  23365 

21 

13 

35 

51 

Pleurisy  with  effusion.  Pul¬ 
monary  tuberculosis  (?). 

Pleurisy  with  effusion.  Pul¬ 
monary  tuberculosis  (?). 

Pleurisy  with  effusion. 

Pleurisy  with  effusion. 

No. 

No. 

No. 

No. 

0. 

0. 

0. 

Not  done. 

-)- .  2  mos. 

0. 

0. 

'0. 

+.  2  mos. 

0. 

0. 

0. 

PERICARDIAL  FLUIDS. 

J.  L. 

Med.  No.  23393 

33 

Syphilis  of  aorta  with  mul¬ 
tiple  aneurisms.  Chronic 
adhesive  pericarditis.  Pleu¬ 
risy  with  effusion,  etc. 

Yes. 

0. 

0. 

Probably  not  tuberculous. 

December,  1917.] 


369 


JOHNS  HOPKINS  HOSPITAL  BULLETIN. 


TABLE  II.— CULTURES  FROM  TUBERCULOUS 


FLUIDS. — Continued. 


SPINAL  FLUIDS. 


Name. 

Hospital  No. 

Ag-e. 

Diagnosis. 

j  Autopsy. 

Smears. 

Culture. 

Result  and  interval 

Guinea-pig  inoculation 
Result  and  interval. 

Remarks. 

S.  Hn 

Med.  No.  23508 

5 

Tuberculous  meningitis. 

No. 

Not  done. 

-(-.  5  wks. 

Not  recorded. 

One  0  and  2  -)-  cultures. 

S.  Ht 

Med.  No.  2368': 

26 

Miliary  tuberculosis.  Tuber¬ 
culous  meningitis. 

Yes. 

+• 

.  5  wks. 

+  • 

2  -f  cultures.  Blood  cul¬ 
ture  0. 

M.  L. 

Med.  No.  23922 

2 

Tuberculous  meningitis. 

No. 

Not  done. 

+  .  4  wks. 

Not  done. 

J.  F. 

Med.  No.  24005 

2 

Tuberculous  meningitis. 

No. 

+  later. 

-f-.  3-4  wks. 

Not  done. 

First  culture  0.  2  -f-  cul¬ 
tures. 

B.  A. 

Med.  No.  24036 

8 

Tuberculous  meningitis. 

Yes. 

Twice  0. 

+ .  3  mos. 

Not  done. 

2  -)-  cultures. 

0.  H. 

Med.  No.  24110 

17 

Tuberculous  meningitis. 
Miliary  tuberculosis. 
Tuberculosis  of  spine. 

Yes. 

0. 

-j-.  2  mos. 

Not  done. 

G.  R. 

Surg.  No.  24203 

8 

Tuberculous  meningitis. 

Yes. 

(partial) . 

0. 

— |—  .  o  wks. 

Not  done. 

C.  T. 

Med.  No.  24277 

8 

Tuberculous  meningitis. 

Yes. 

°\ 

-f-.  3  wks. 

Not  done. 

J.  J. 

H.  L.  H.  Disp. 
No.  15178 

1 

Tuberculous  meningitis. 
Pulmonary  tuberculosis. 

No. 

0. 

-|-.  6  wks. 

+  .  3  mos. 

E.  C. 

Med.  No.  38345 

41 

Tuberculous  meningitis. 
Pulmonary  tuberculosis. 

No. 

0. 

6  wks. 

Done.  Guinea-pig 
died  prematurely. 

H.  L. 

H.  L.  H.  Disp. 
No.  14215 

7  mos. 

Miliary  tuberculosis.  Tuber¬ 
culous  meningitis. 

Yes. 

+• 

-f- .  11  days. 

Not  done. 

Guinea-  pig  inoculated 
with  culture  developed 
tuberculosis. 

E.  M. 

IL  L.  H.  Disp. 
No.  14950 

8 

Tuberculous  meningitis. 
Miliary  tuberculosis. 

Yes. 

0. 

-f- .  10  days. 

1 

Not  done. 

Guinea-pig  inoculated 
with  culture  developed 
tuberculosis.  Blood  cul¬ 
ture  -(-. 

L.  M. 

H.  L.  H.  Disp. 
No.  15068 

4 

Tuberculous  meningitis. 
Miliary  tuberculosis. 

No. 

+• 

7  days. 

+  .  3  wks. 

Guinea-pig  showed  tuber¬ 
culosis  only  in  regional 
and  iliac  glands.  Blood 
culture  -|-. 

R.  A. 

H.  L.  H.  Disp. 

No.  2945 

4 

Tuberculous  meningitis. 
Miliary  tuberculosis  (?). 

No. 

+• 

-f- .  7  days. 

-f-.  4  wks. 

Guinea-pig  showed  tuber¬ 
culosis  only  in  regional 
and  iliac  glands. 

W.  G. 

Med.  No.  23453 

5 

Tuberculous  meningitis. 

No. 

Not  done. 

0. 

Not  done. 

M.  H. 

Med.  No.  23799 

20 

Tuberculous  meningitis. 

Yes. 

0. 

0. 

Not  done. 

Blood  culture  0. 

JOINT  FLUIDS. 


J.  C. 

Surg.  No.  23121 

58  Tuberculous  arthritis  of 

+  • 

-f-.  3  wks. 

Guinea-pig  died  in 

Tissue  at  operation  tu 

knee.  Pulmonary  tubercu- 

10  days  without 

bereulous 

losis. 

lesions. 

F.  D. 

Surg.  No.  23960 

20  Villous  arthritis  of  knee. 

No. 

Not  done. 

-(- .  3  mos. 

Not  done. 

S.  W. 

Surg.  No.  24214 

47  Tuberculous  arthritis  of 

N  o. 

Not  done. 

0. 

Not  done. 

1  ankle. 

ABSCESS  OF  RIB. 

L.  C. 

Surg.  No.  23966 

50 

Tuberculosis  of  rib.  Abscess 
of  chest  wall,  tuberculous. 

Not  done. 

4  wks. 

Not  done. 

Tissue  tuberculous. 

PERITONEAL  FLUIDS. 

W.  W. 

Med.  No.  23717 

35 

Cirrhosis  of  liver.  Chronic 
gastritis. 

0. 

0 .  i  Probably  not  tuberculous. 

1 

ABSCESS  OF  NECK. 

J.  L. 

Surg.  No.  24168 

63 

Abscess  of  neck,  tuberculous. 
Healed  tuberculosis  of  hip. 

No. 

Not  done. 

+  •  6  wks.  Not  done. 

Abscess  probably  aris¬ 
ing  in  sternoclavicular 
joint. 
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tory  strains,  or  this  may  occur  only  after  repeated  transfers. 
In  the  first  case,  the  sediment  obtained  after  laking  the  blood, 
when  spread  over  blood-agar  slants,  was  so  thick  that  growth 
did  not  become  recognizable  for  25  days.  In  order  to  obtain 
positive  cultures  in  the  shortest  possible  time  (therefore  mak¬ 
ing  the  method  more  useful  as  a  diagnostic  procedure),  it 
may  be  desirable  to  reduce  the  bulk  of  the  sediment  still 
further  by  digestion  with  antiformin  (as  originally  suggested 
by  Uhlenhuth  and  Kersten  for  cultures  from  sputum  and  other 
tuberculous  material)  and  inoculation  of  the  washed  sediment 
directly  on  blood  agar.  This  method  would  also  be  of  value 
if  the  blood  had  accidentally  become  contaminated,  or  in  the 
case  of  autopsy  blood  cultures  where  post-mortem  invasion 
of  the  blood  by  other  organisms  may  have  occurred.  Blood 
cultures  done  by  this  method  are  in  progress  at  the  present 
time.  It  is  also  possible  that  the  use  of  other  media,  such  as 
Dorset’s  egg  medium,  or  glycerine  beef  agar,  might  give  posi¬ 
tive  results  in  a  shorter  period  of  time,  and  in  a  larger  per¬ 
centage  of  cases.  Human-blood-agar  was  used  in  my  cultures 
because  it  was  easily  available. 

Negative  blood  cultures  by  one  or  another  of  these  methods 
were  obtained  in  two  out  of  the  seven  cases  of  acute  miliary 
tuberculosis  studied.  In  one  of  these  cases  only  2  c.  c.  of 
blood  were  available  for  culture,  and  1  c.  c.  for  guinea-pig 
inoculation.  The  guinea-pig  has  remained  healthy  for  five 
months,  and  has  no  enlargement  of  the  inguinal  glands. 

Negative  blood  cultures  were  obtained  in  nine  cases  of  other 
types  of  tuberculosis,  and  guinea-pig  inoculations  done  in  four 
of  these  cases  were  negative  as  well.  Of  these  cases  one  was 
a  tuberculous  peritonitis ;  a  second,  an  acute  tuberculous 
broncho-pneumonia ;  a  third,  a  chronic  pulmonary  tuberculosis 
in  the  second  stage;  a  fourth,  a  pulmonary  tuberculosis  with 
adenitis  and  tabes  mesenterica;  and  the  remaining  five,  cases 
of  tuberculous  meningitis. 

Cultures  from  the  sediment  obtained  by  centrifugalizing 
other  tuberculous  fluids  have  also  been  made  by  planting  the 
sediment  directly  upon  blood  agar  slants  and  sealing  them. 
The  results  of  these  cultures,  and  of  control  smears  and  guinea- 
pig  inoculations  when  made,  are  recorded  in  Table  II. 

In  the  work  summarized  in  Table  II  no  attempt  was  made 
to  watch  the  cultures  for  the  earliest  date  at  which  growth 
appeared,  except  in  the  last  four  positive  spinal  fluid  cultures  in 
the  table,  and  parallel  smears  and  guinea-pig  inoculations  were 
not  done  in  every  case.  Of  the  16  spinal  fluid  cultures  two 
were  negative  and  14  were  positive.  In  seven  of  the  cases 
positive  by  culture,  tubercle  bacilli  could  not  be  demonstrated 
in  smears.  Four  pleural  fluids  were  cultured  with  one  posi¬ 
tive  result.  Smears  from  this  positive  case  were  negative,  but 
a  guinea-pig  inoculated  with  the  fluid  developed  generalized 
tuberculosis.  The  three  negative  cases  were  negative  also  by 
guinea-pig  inoculation,  and  two  of  the  three  by  smears  as  well. 
Tubercle  bacilli  were  grown  in  culture  from  two  out  of  three 
fluids  from  tuberculous  joints,  and  from  the  pus  from  an 
abscess  of  a  rib  and  an  abscess  of  the  sternum.  One  peritoneal 
fluid  and  one  pericardial  fluid  were  negative  by  culture  and  by 
guinea-pig  inoculation.  Both  of  these  cases  were  probably  not 
tuberculous. 


Summary  and  Discussion. 

In  this  work  tubercle  bacilli  have  been  grown  in  culture 
for  the  first  time  from  the  circulating  blood  of  five  patients 
with  miliary  tuberculosis. 

In  the  first  method  used  the  blood  was  added  to  glycerine- 
broth  flasks,  and  after  a  preliminary  incubation  the  sediment 
was  planted  on  blood-agar  slants,  which  were  sealed  and  incu¬ 
bated.  Three  positive  cultures  were  obtained  by  this  method. 
In  order  to  shorten  the  period  of  time  necessary  for  growth 
to  become  visible,  a  second  method  was  tried  in  which  the 
blood  was  hemolyzed  with  distilled  water  and  the  centrifu- 
galized  sediment  planted  directly  on  blood  agar  slants.  Three 
positive  cultures  were  obtained  from  two  patients  by  this 
method  in  25,  13,  and  7  days.  In  order  to  reduce  still  further 
the  bulk  of  the  sediment,  and  hence  the  period  of  time  neces¬ 
sary  for  growth  to  become  visible,  a  third  method  is  suggested 
Consisting  in  the  digestion  of  the  sediment  by  means  of  anti¬ 
formin.  Further  work  is  being  done  with  this  method. 

In  order  to  be  of  value,  cultural  methods  for  the  demon¬ 
stration  of  tubercle  bacilli  in  the  blood  must  give  positive 
results  sooner  and  more  constantly  than  the  method  of  guinea- 
pig  inoculation.  The  data  at  hand  are  insufficient  to  permit 
any  definite  conclusions,  and  further  work  is  being  done  as 
cases  are  available,  to  determine  these  points.  The  experi¬ 
ment  with  the  artificially  seeded  blood  culture,  and  the  three 
positive  cultures  obtained  by  the  second  method,  indicate  that 
growth  may  be  obtained  with  appropriate  methods  in  from 
one  to  three  weeks.  This  is  considerably  under  the  time  within 
which  a  positive  result  could  usually  be  obtained  by  guinea-pig 
inoculation.  The  injection  of  blood  subcutaneously  into  the 
groin  of  a  guinea-pig  produces  an  induration  which  will  mask 
the  development  of  a  moderate  glandular  enlargement  for  sev¬ 
eral  weeks,  and  prevent  an  early  diagnosis  of  inoculation  tuber¬ 
culosis  in  this  way.  Furthermore,  tuberculosis  produced  in 
guinea-pigs  by  the  injection  of  blood  containing  tubercle  bacilli 
may  be  very  slow  in  developing,  as  claimed  by  Marmoreck  in 
his  work  with  experimentally  infected  guinea-pigs,  and  by 
others,  using  the  blood  of  human  cases.  (Baetge,  Eurnpf 
and  Zeissler.) 

As  regards  the  relative  constancy  with  which  results  can 
be  obtained  by  culture  and  by  guinea-pig  inoculation,  nothing 
definite  can  yet  be  said.  Under  favorable  cultural  conditions, 
one  might  expect  that  one  organism  in  the  blood  would  pro¬ 
duce  a  growth,  while  an  appreciable  number  (varying  inversely 
with  the  virulence)  are  needed  to  infect  a  guinea-pig.  In 
the  third  case  in  my  series  half  of  the  blood  was  injected  into 
two  guinea-pigs,  neither  of  which  became  infected,  while 
growth  was  obtained  from  the  half  cultured ;  and  in  the  fourth 
case  in  which  the  blood  culture  was  positive,  the  guinea-pig 
inoculated  with  one-fifth  of  the  blood  obtained  died  of  inter¬ 
current  disease  at  the  end  of  three  months  with  no  evidences 
of  tuberculosis.  Furthermore,  guinea-pigs  may  die  too  soon  for 
the  development  of  macroscopic  or  microscopic  lesions,  either 
from  the  effects  of  the  injection  or  from  some  intercurrent 
disease.  This  occurred  in  four  of  the  control  guinea-pig  inoc¬ 
ulations,  one  with  blood,  one  with  spinal  fluid,  one  with  joint 
fluid,  and  one  with  culture.  The  evidence  at  hand,  then,  would 
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indicate  that  suitable  cultural  methods  will  probably  yield 
positive  results  more  promptly  and  more  regularly  than  animal 
inoculations. 

The  methods  of  demonstrating  tubercle  bacilli  in  the  blood 
by  means  of  smears  have  been  shown  to  be  unreliable,  but 
when  cultures  are  obtained  from  the  blood  we  have  conclusive 
evidence  of  the  existence  of  a  bacillemia. 

On  the  other  hand  smears  made  from  clear  fluids  with  rela¬ 
tively  little  sediment  frequently  give  reliable  results  by  direct 
staining  methods.  In  this  series,  however,  tubercle  bacilli  were 
demonstrated  more  frequently  by  culture  than  by  smears,  as 
one  would  expect  with  favorable  cultural  conditions  if  the 
number  of  organisms  is  small.  In  the  examination  of  one 
pleural  fluid  and  seven  spinal  fluids  for  tubercle  bacilli  by 
smears  and  by  culture,  the  smears  were  negative  while  the  cul¬ 
tures  were  positive.  In  no  instances  were  smears  positive  with¬ 
out  the  culture  being  positive  also. 

flhe  practicability  of  blood  cultures  as  a  diagnostic  method 
will  depend  upon  the  frequency  with  which  the  tubercle  bacil¬ 
lus  enters  and  persists  in  the  blood  stream.  That  bacillemia 
occurs  frequently  in  miliary  tuberculosis  is  shown  by  the  high 
percentage  (66.6  per  cent)  of  positive  results  obtained  by 
various  authors  in  these  cases  by  the  method  of  guinea-pig 
inoculation  with  blood  (Table  I),  and  by  the  relatively  large 
number  of  positive  cultures  obtained  in  the  small  series  reported 
here  (five  out  of  seven  cases) .  On  the  contrary  this  is  probably 
a  relatively  uncommon  phenomenon  in  pulmonary,  and  other 
forms  of  localized  tuberculosis.  Out  of  1297  cases  collected 
m  Table  I,  only  6.7  per  cent  of  guinea-pig  inoculations  with 
blood  gave  positive  results,  and  in  my  series  all  of  the  blood 
cultures  in  these  cases  w^re  negative. 

In  spite  of  the  large  amount  of  work  which  has  been  done 
on  the  subject  of  bacillemia  in  tuberculosis  there  is  very  little 
information  which  is  based  upon  reliable  methods  of  study. 
It  has  been  shown  definitely  that  tubercle  bacilli  may  enter 
the  blood  stream,  but  relatively  little  is  known  as  to  the  con¬ 
ditions  in  which  bacillemia  occurs,  its  frequency  and  regu¬ 
larity,  the  number  of  organisms  present,  or  its  diagnostic  or 
prognostic  significance. 

The  conditions  in  experimental  tuberculosis  in  animals  are 
somewhat  better  understood  because  the  exact  pathological 
lesions  present  can  be  determined,  and  to  certain  extent  con¬ 
trolled.  The  bacillemia  following  the  injection  of  tubercle 
bacilli  has  been  studied  by  various  investigators  by  the  inocu¬ 
lation  of  guinea-pigs  with  blood  from  the  infected  animals. 
Some  authors  (for  example  Moewes)  obtained  positive  inocu¬ 
lation  tuberculosis  by  the  injection  of  blood  from  experi¬ 
mentally  infected  animals  in  a  large  percentage  of  cases, 
while  others  in  similar  experiments  obtained  negative  results 
(Sawyer).  These  divergent  results  are  probably  to  be  ex¬ 
plained  partly  by  differences  in  the  virulence  of  the  infecting 
organism,  in  its  dosage  and  mode  of  administration,  and  in 
the  time  elapsing  after  inoculation  before  blood  was  withdrawn 
for  the  test.  Marmoreck  in  1907  published  a  detailed  report 
upon  this  point.  He  found  that  after  intravenous  injection 
into  guinea-pigs,  the  bacilli  disappear  from  the  blood  after 
one  to  two  days  and  recur  four  to  six  weeks  later ;  after  arterial 


inoculation  they  disappear  after  one  to  two  days  and  recur 
5  to  14  days  later.  After  subcutaneous  inoculation  bacilli 
appear  for  the  first  time  in  the  blood  after  30  to  60  days,  fol¬ 
lowing  inoculation  into  the  anterior  chamber  of  the  eye,  some¬ 
what  sooner;  and  still  earlier  (14  to  20  days)  after  intra- 
peritoneal  injection.  The  relation  of  the  virulence  of  the 
bacilli  injected  to  their  persistence  in  the  circulation  was 
studied  by  Hess,  who  found  that  the  feebly  virulent  strains 
persist  less  long  in  the  circulation  after  inoculation,  and  re¬ 
appear  later  than  do  virulent  strains. 

Tuberculosis,  as  it  commonly  occurs  in  man,  is  not  exactly 
analogous  to  that  produced  experimentally  in  animals,  and 
a  similar  study  of  the  bacillemia  in  human  tuberculosis  would 
be  desirable.  Blood  cultures  repeated  at  frequent  intervals, 
supplemented,  perhaps,  by  guinea-pig  inoculations,  would  seem 
to  offer  a  favorable  method  for  determining  not  only  the  exis¬ 
tence  of  a  bacteriemia,  but,  approximately  at  least,  the  num¬ 
ber  of  organisms  present. 

Blood  cultures,  then,  are  suggested  as  an  aid  in  the  dif¬ 
ferential  diagnosis  of  acute  miliary  tuberculosis  from  other, 
non-tuberculous,  infections  and  as  a  means  of  studying  bacil¬ 
lemia  in  all  forms  of  tuberculous  disease.  Direct  cultures  from 
spinal,  pleural,  peritoneal,  and  other  fluids  are  recommended 
in  those  cases  in  which  tubercle  bacilli  cannot  be  demonstrated 
by  smears. 
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FIBROID  TUMORS  OF  THE  VULVA. 

A  REPORT  OF  12  CASES  AND  A  DIGEST  OF  THE  LITERATURE  ON  THIS  SUBJECT. 

By  V.  N.  Leonard,  M.  D., 

Assistant  Professor  of  Gynecology ,  New  York  Post  Graduate  Medical  School  and  Hospital;  Privileged  Surgeon, 

Woman’s  Hospital,  New  York. 

( From  the  Gynecological  Clinic  of  The  Johns  Hopkins  Hospital,  Baltimore.) 


Fibroid  tumors  of  the  vulva,  although  rather  uncommon, 
are  by  far  the  most  frequent  of  the  benign,  solid  neoplasms 
found  in  this  region.  An  idea  of  their  frequency  may  be 
gathered  from  the  fact  that  but  six  cases  have  appeared  among 
23,000  gynecological  admissions  to  The  Johns  Hopkins 
Hospital. 

The  tumor  usually  appears  first  as  a  small,  firm,  painless 
nodule  immediately  beneath  the  skin  of  the  labium  majus. 
Its  growth  may  be  extraordinarily  rapid,  and  the  tumor  usually 
soon  becomes  pedunculated.  Growth  continues  and  actual 
interference  with  locomotion  may  be  the  first  inconvenience 
experienced  by  the  patient. 

When  seen  by  the  surgeon  these  tumors  have  in  most  cases 
developed  a  well-marked  pedicle,  and,  hanging  between  the 
thighs,  present  a  most  remarkable  picture.  The  upper  sur¬ 
face  of  the  tumor  and  the  skin  of  the  pedicle  may  be  covered 
by  hair.  The  skin  covering  the  tumor  is  generally  thick  and 
thrown  into  numerous  shallow  folds  and  wrinkles  at  once  sug¬ 
gesting  the  skin  of  the  scrotum.  The  skin  is  freely  movable 
over  the  tumor  and  its  surface  is  usually  quite  unbroken.  On 
palpation  a  firm,  smooth  or  slightly  lobulated  mass  is  made  out 
which  is  quite  insensitive  to  moderate  pressure.  One  or  more 
pulsating  vessels  may  be  felt  in  the  pedicle.  On  pulling  the 
tumor  and  thereby  making  tension  on  the  pedicle,  a  tough 
fibrous  cord  may  sometimes  be  made  out  traversing  the  pedicle 
and  entering  the  inguinal  canal. 

As  the  tumor  grows  the  circulation  may  be  impaired  and  the 
growth  become  oedematous  and  semi-fluctuant  to  palpation. 
The  wrinkles  and  folds  in  the  skin  then  disappear,  the  surface 
of  the  tumor  becomes  smooth  and  shiny  and  ulcerations  com¬ 
monly  appear  at  the  most  dependent  portion.  In  many  cases 
the  tumor  undergoes  just  these  changes  during  menstruation. 
The  tumor  may  swell  to  twice  its  size  during  the  menstrual 
period  (Penrose  102),  become  soft  and  quite  sensitive  and  rapidly 
assume  its  former  size,  firm  consistency  and  relative  insensi¬ 
tiveness  soon  after  the  cessation  of  menstruation.  Should 
pregnancy  occur  the  tumor  usually  shows  the  same  changes, 
but  in  addition  may  take  on  a  very  rapid  growth. 

The  remarkable  resemblance  of  some  of  these  tumors,  es¬ 
pecially  those  of  the  labium  majus,  to  the  scrotum,  has  been 
commented  upon  frequently  in  the  literature. 

In  at  least  one  case  (Coates  “),  a  diagnosis  of  hermaphrodit¬ 
ism  was  made,  the  firm,  rounded  elastic  tumor  being  mis¬ 
taken  for  a  testicle. 

Fibromata  developing  in  the  extraperitoneal  portion  of  the 
round  ligament  have  led  to  the  most  frequent  mistakes  in 
diagnosis. 


A  tumor  appearing  in  this  region  has  often  been  mistaken 
for  an  inguinal  hernia  (Heidemann,65  Von  Recklinghausen,111 
Verneuil,132  etc.),  and  in  some  instances  the  patient  has  worn 
a  truss  until  the  increase  in  size  demanded  surgical  interven¬ 
tion  (Doormann  36).  This  is  perhaps  not  surprising,  for  a 
tumor  in  this  region  may  appear  very  much  like  an  inguinal 
hernia  and  may  even  be  reducible  through  the  inguinal  canal 
(Nebesky94).  In  addition  there  may  actually  be  a  hernia  in 
association  with  the  tumor  of  the  round  ligament,  as  reported 
by  Hecker,64  HofmorkelJ  Landau,76  etc. 

Ordinarily  fibroid  tumors  of  the  vulva  cause  no  symptoms, 
other  than  the  inconvenience  dependent  upon  their  size  and 
weight  and,  if  pedunculated,  by  their  chafing  and  interference 
with  locomotiop.  The  tumor  may  become  swollen  and  sensi¬ 
tive  during  menstruation  and  pregnancy  and,  if  ulcerations 
follow  the  oedema  usually  associated  with  the  increased  vas¬ 
cularization  under  these  circumstances,  infection  may  render 
the  tumor  quite  sensitive.  The  same  sensitiveness  may  develop 
should  the  tumor  undergo'  malignant  change,  a  rather  fre¬ 
quent  outcome,  in  which  event  it  usually  ulcerates.  Even  the 
large  sessile  fibroids  of  the  vulva  rarely  cause  pain  or  pressure 
symptoms.  Those  developing  in  the  rectovaginal  septum  may 
cause  constipation,  and  in  one  case  reported  by  Villiers  and 
Damage 139  retention  of  urine  was  caused  by  the  pressure  of  a 
calcified  fibroid  of  the  vestibule  on  the  urethra.  Itching  has 
been  mentioned  occasionally  as  a  prominent  symptom  (Ill68). 

As  the  tumor  increases  in  size  it  may  render  coitus  practi¬ 
cally  impossible  (Coates28),  while  interference  with  parturi¬ 
tion  has  been  reported  by  Albert.1 

Etiology  and  Pathology. — With  very  rare  exceptions  fibroid 
tumors  of  the  vulva  occur  within  the  child-bearing  period. 
EsserJ  Polaillon 11,5  and  Weber 14,1  have  each  reported  a  case 
in  which  the  tumor  probably  developed  after  the  menopause, 
while  Goldreich,60  in  1909,  presented  a  case  of  a  pedunculated 
fibroma  of  the  right  labium  in  a  nursing  baby.  That  such 
exceptions  are  rare  is  probably  due  to  the  marked  influence 
which  menstruation  and  pregnancy  exert  on  these  tumors. 

Fibroid  tumors  of  the  vulva  grow  more  rapidly  and  attain 
greater  size  than  superficial  fibroid  tumors  in  any  other  part 
of  the  body,  while  those  originating  in  the  subperitoneal  areolar 
tissue  and  usually  appearing  first  at  the  vulva  are  the  real 
“  giant  ”  tumors  of  pathology,  being  the  largest  tumors  known 
to  the  literature  (Whitney  and  Harrington141). 

That  tumors  of  the  vulva  are  subject  to  a  marked  periodic 
increase  in  blood  supply  in  association  with  menstruation  is 
plainly  evident  from  the  changes,  such  as  swelling  and  ten¬ 
derness,  which  have  often  been  noted  during  the  period. 
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Again,  during  pregnancy  they  are  subject  to  a  prolonged  in¬ 
crease  in  blood  supply  and  in  consequence  usually  take  on  a 
very  rapid  growth. 

These  tumors  may  develop  from  the  connective  tissue  of 
almost  any  of  the  vulval  structures,  such  as  the  subcutaneous 
connective  tissue  of  the  labium  majus  or  labium  minus.  They 
may  likewise  take  their  origin  in  the  extraperitoneal  portion 
of  the  round  ligament  or  in  some  pelvic  structure  such  as 
the  subperitoneal  areolar  tissue,  and  growing  in  the  direction 
of  least  resistance  may  appear  at  the  vulva  in  the  region  of  the 
labium  majus,  perineum  or  buttock. 

Fibroid  tumors  of  the  vulva  are  more  prone  to  degenera¬ 
tive  processes  than  similar  tumors  in  any  other  part  of  the 
body.  This  is  due  to  two  factors.  These  tumors  are  sub¬ 
jected  to  marked  variations  in  their  blood  supply  during 
menstruation  and  pregnancy,  which  cause  a  rapid  growth. 
Growing  rapidly,  the  majority  soon  become  pedunculated,  that 
is,  they  develop  ideal  mechanical  conditions  for  degenerative 
processes.  (Edema,  lymphangiectases,  hyaline  and  cystic  de¬ 
generation,  calcification,  ulceration  and  infection  as  well  as 
gangrene  and  both  myxomatous  and  sarcomatons  metamor¬ 
phoses,  have  all  been  reported  in  the  literature. 

Before  discussing  the  histogenesis  and  mode  of  growth  of 
these  tumors  I  shall  report  briefly  the  cases  which  have 
appeared  in  this  clinic,  and  the  specimens  which  have  been 
sent  to  the  laboratory  of  gynecological  pathology. 

Case  I. — Gyn.  No.  21735.  I.  F.,  aged  17,  colored. 

Clinical  History. — The  family  and  personal  histories  were  unim¬ 
portant.  The  patient  had  never  been  pregnant.  Menstruation 
began  at  the  age  of  15  and  continued  normally. 

Present  Illness. — About  one  year  before  admission  the  patient 
noticed  a  very  small  firm  swelling  just  to  the  right  of  the  vaginal 
orifice.  It  had  been  growing  rapidly  ever  since.  It  itched  occa¬ 
sionally  but  otherwise  there  was  “  no  feeling  in  it.”  At  times  the 
tumor  would  swell  slightly.  The  only  discomfort  was  caused  by 
its  size  and  weight,  and  its  interference  with  locomotion. 

Examination  (Fig.  1). — Springing  from  the  lower  portion  of 
the  right  labium  majus  is  a  large  pear-shaped  pedunculated  tumor 
measuring  19  cm.  in  length.  The  tumor  part  is  quite  distinct  from 
the  pedicle  and  is  14  cm.  in  length  by  9.8  cm.  in  its  greatest 
diameter.  The  pedicle  measures  4.8  cm.  in  length  and  1.3  cm.  in 
diameter  at  the  tumor  and  2.3  cm.  at  the  base.  The  surface  of 
the  tumor  is  covered  with  normal-looking  skin  except  at  the  lower 
extremity,  where  there  is  a  small  ulceration  1  cm.  in  diameter. 
The  surface  temperature  is  normal. 

The  tumor  is  soft  and  feels  somewhat  lobulated.  There  is  no 
superficial  sensation  on  pinching  or  tapping  the  surface.  On 
squeezing  the  whole  mass  between  the  hands,  the  patient  complains 
of  discomfort.  There  are  several  crypt-like  depressions  in  the 
skin  over  the  upper  part  of  the  tumor,  measuring  1  or  2  mm. 
in  depth. 

The  pedicle  contains  no  palpable  vessels.  There  is  no  hair  on 
the  surface  of  the  tumor,  but  there  is  a  small  amount  scattered 
over  the  base  of  the  pedicle.  No  cord-like  structure  can  be  felt 
in  the  pedicle,  and  traction  on  it  shows  that  there  is  no  connec¬ 
tion  with  the  round  ligament  or  with  any  structure  in  the  upper 
portion  of  the  labium  or  the  canal  of  Nuck. 

Operation.- — Simple  amputation  at  the  vulva  by  an  oval  incision 
2x3  cm.  about  the  base  of  the  pedicle.  No  large  vessels  en¬ 
countered.  Convalescence  uneventful.  Healing  per  primam. 


Pathological  Description. — On  section,  a  soft,  pearly  white,  some¬ 
what  translucent  surface  is  presented  from  which  a  quantity  of 
clear  limpid  fluid  exudes  on  slight  pressure.  Three  small  cystic 
cavities  are  seen,  containing  the  same  clear  fluid.  The  largest  of 
these  measures  9  mm.  in  diameter,  and  is  limited  by  a  definitely 
calcified  wall.  Here  and  there  rather  large  vessels  are  seen,  the 
walls  of  which  are  thickened  and  for  the  most  part  partially 
calcified.  In  one  place  a  completely  calcified  vessel  is  seen,  and 
can  be  traced  about  an  inch. 

Scattered  over  the  surface  are  numerous,  very  small  cystic  spaces 
containing  clear  fluid,  and  giving  certain  areas  of  the  cut  surface 
a  spongy  appearance.  The  cut  surface  of  the  pedicle  shows  a  few 
blood-vessels,  but  no  fibrous  cord. 

Microscopic  Examination. — The  skin  covering  the  tumor  is  quite 
normal.  Near  the  pedicle  normal  skin  elements,  such  as  hair  folli¬ 
cles  and  sweat  glands,  are  seen.  These  are  not  present  in  the  skin 
over  the  rest  of  the  tumor. 

The  body  of  the  tumor  is  quite  cellular  and  is  made  up  of 
connective-tissue  cells  arranged  in  loose  strands  running  in  all 
directions.  In  places  the  cells  are  widely  separated.  The  cyto¬ 
plasm  is  spindle-shaped  or  branching.  The  nuclei  are  round,  oval 
or  spindle-shaped  and  are  vesicular.  There  are  extensive  areas 
of  hyaline  degeneration  throughout  the  tumor. 

The  larger  cystic  spaces  are  lined  with  a  single  layer  of  endo¬ 
thelium  and  their  thickened  fibrous  walls  are  undergoing  calcifi¬ 
cation. 

The  smaller  spaces  seen  in  the  spongy  areas  described  above, 
are  dilated  lymphatics  and  are  very  numerous.  They  are  lined 
with  a  single  layer  of  endothelium. 

The  blood-vessels  are  fairly  numerous.  There  is  a  scant  round¬ 
cell  infiltration  about  a  few  of  the  smaller  vessels.  The  walls  of 
the  larger  vessels  are  thickened  and  some  are  becoming  calcified. 

In  one  area  a  very  small  group  of  smooth  muscle  fibers  is  found. 

The  pedicle  is  made  up  of  rather  dense  bundles  of  connective 
tissue  and  a  few  bands  of  smooth  muscle,  both  showing  marked 
hyaline  degeneration.  A  number  of  large  blood-vessels  are  seen, 
some  of  which  appear  quite  normal,  others  showing  thickened 
walls,  hyaline  degeneration  and  calcification. 

Pathological  Diagnosis. — Fibroma,  labium  majus,  pedunculated, 
with  lymphangiectases,  extensive  hyaline  degeneration  and  be¬ 
ginning  calcification. 

Case  II.  Gyn.  No.  10670.  V.  T.,  aged  40,  colored. 

Clinical  History. — The  family  and  personal  histories  were  of 
no  importance.  She  had  had  one  child  23  years  before  admission 
to  the  hospital.  After  a  normal  menstrual  life  the  menopause 
had  appeared  three  years  before  with  typical  symptoms. 

Present  Illness. — Eight  years  before  admission  .a  small  red  itch¬ 
ing  nodule  appeared  on  the  left  labium  majus.  For  six  years  it 
grew  very  slowly  but  quite  steadily.  During  the  two  years  before 
admission  the  tumor  rapidly  increased  in  size. 

During  the  menstrual  periods  the  tumor  had  usually  become 
swollen  and  sensitive.  Since  the  complete  cessation  of  menstrua¬ 
tion  the  tumor  had  continued  to  show  periodical  monthly  changes. 
At  the  same  time  each  month  the  tumor  would  become  greatly 
swollen  and  very  sensitive.  At  the  end  of  four  or  five  days  the 
swelling  and  sensitiveness  would  disappear,  the  tumor  resuming 
its  usual  shape  and  size.  Otherwise  there  had  been  no  discomfort 
except  rather  marked  interference  with  locomotion. 

Examination. — Suspended  from  the  left  labium  majus  is  a  pear- 
shaped  pedunculated  tumor  covered  with  normal  skin.  In  appear¬ 
ance  the  tumor  is  very  similar  to  that  seen  in  Case  I  (Fig.  1), 
except  that  it  is  somewhat  larger  and  is  attached  to  the  left  instead 
of  the  right  labium  majus.  There  are  no  ulcerated  areas.  From 
the  base  of  the  pedicle  the  tumor  measures  22  cm.  The  pedicle 
is  7  cm.  long  and  2  cm.  wide;  the  tumor  is  15  cm.  long  and 
8.5  cm.  in  its  greatest  diameter. 
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On  palpation  the  tumor  is  found  to  be  rather  soft  and  is  not 
lobulated;  no  cord-like  structure  can  be  made  out  in  the  pedicle. 
No  sensation  is  caused  by  squeezing  the  tumor. 

Operation. — Under  local  anaesthesia  (Schleich),  the  tumor  was 
removed  by  an  elliptical  incision  about  the  base  of  the  pedicle. 
Closure  with  silk.  Healing  per  primam. 

Pathological  Description. — The  surface  of  the  tumor  is  covered 
with  normal  skin  which  is  thrown  into  numerous  shallow  folds 
giving  it  the  appearance  of  a  scrotum.  There  are  no  ulcerations. 
A  few  large  hair  follicles  are  visible  in  the  region  of  the  pedicle. 

On  section  a  smooth  white  glistening  translucent  surface  pre¬ 
sents  which  is  homogeneous  throughout.  On  pressure  a  small 
quantity  of  clear  fluid  exudes  from  the  cut  surface.  There  are 
no  areas  of  softening  or  cystic  change. 

Microscopic  Examination. — The  tumor  is  composed  of  pure 
fibrous  tissue,  the  bundles  of  fibers  showing  a  marked  tendency 
to  arrange  themselves  in  parallel  strands.  The  strands  of  fibers 
are  loosely  arranged  and  in  places  the  tissue  is  seen  to  be  definitely 
cedematous.  There  is  extensive  hyaline  degeneration  throughout. 
Everywhere  the  tissue  is  poor  in  cells.  What  nuclei  there  are, 
are  oval  or  spindle-shaped,  quite  pale  and  vesicular.  The  blood¬ 
vessels  are  of  moderate  size  and  number.  The  smaller  vessels 
are  for  the  most  part  surrounded  by  limited  but  dense  round¬ 
cell  infiltrations.  Next  one  of  the  larger  vessels  is  a  clump  of 
fat  cells.  Beneath  the  normal  skin  which  covers  the  tumor  there 
is  a  slight  round-cell  infiltration.  No  smooth  muscle  fibers  are 
seen  in  the  body  of  the  tumor. 

The  pedicle  contains  a  number  of  large  blood-vessels  and  a  few 
strands  of  smooth  muscle;  the  skin  in  this  region  contains  a 
number  of  hair  follicles. 

Pathological  Diagnosis. — Fibroma,  labium  majus,  pedunculated, 
with  oedema  and  extensive  hyaline  degeneration. 

Case  III.  Gyn.  No.  8518.  E.  H.,  aged  22,  white. 

Clinical  History. — The  family  and  personal  histories  were  unim¬ 
portant.  The  patient  was  single.  She  began  to  menstruate  at 
14.  The  periods  were  somewhat  irregular  at  times,  the  interval 
varying  from  3  to  5  weeks.  The  flow  had  always  been  scant,  of 
4  or  5  days’  duration  and  attended  with  considerable  pain. 

Present  Illness. — Six  years  before  admission  to  the  hospital  the 
patient  noticed  a  lump  in  the  lower  portion  of 'the  left  labium 
majus,  about  the  size  of  the  “  last  joint  of  the  thumb.”  For  four 
years  the  growth  wgs  steady  but  slow.  During  the  two  years 
before  admission  to  the  hospital  the  tumor  rapidly  increased  in 
size.  There  had  been  no  discomfort  except  the  inconvenience  to 
locomotion  and  occasional  chafing.  No  changes  in  the  tumor  had 
been  noted  during  menstruation,  and  it  had  remained  of  about  the 
same  consistency  from  the  first. 

Examination  (Fig.  2). — The  left  labium  majus  forms  the  base 
of  a  large  pedunculated  tumor.  The  pedicle  occupies  the  entire 
labium.  From  a  point  opposite  the  clitoris  the  tumor  measures 
16  cm.  in  length.  From  a  point  opposite  the  fourchette  (lower 
portion  of  the  base  of  the  pedicle)  it  measures  11  cm.  in  length. 
The  tumor  itself  is  7  cm.  in  diameter  at  its  widest  point.  On  palpa¬ 
tion  the  mass  is  made  out  to  be  definitely  lobulated  and  rather 
soft.  It  is  covered  with  normal  skin,  which  in  the  region  of  the 
pedicle  and  about  the  base  of  the  tumor  is  covered  with  normal 
labial  hairs.  The  pedicle  contains  some  large  pulsating  vessels. 

Operation. — The  tumor  was  removed  by  an  elliptical  incision 
about  the  base  of  the  pedicle.  Convalescence  uneventful.  Healing 
per  primam. 

Pathological  Description. — The  specimen  consists  of  a  rather  soft 
nodular  tumor  covered  with  normal  skin  which  is  thrown  into 
numerous  folds  giving  it  the  appearance  of  a  scrotum,  an  appear¬ 
ance  which  is  accentuated  by  a  number  of  rather  large  blood¬ 
vessels  which  can  be  seen  just  beneath  the  skin  surface.  The 
skin  is  but  loosely  attached  to  the  underlying  mass. 


On  section  the  bulk  of  the  tumor  is  seen  to  be  made  up  of  a 
rather  firm  mass  measuring  7  cm.  in  diameter.  The  cut  surface 
is  smooth,  homogeneous,  pearly  white,  glistening  and  translucent, 
and  on  pressure  a  small  amount  of  clear  fluid  exudes.  Surround¬ 
ing  this  main  nodule  are  15  or  20  smaller  but  similar  ones.  These 
vary  from  a  few  millimeters  to  2.5  cm.  in  diameter  and  all  show 
the  same  characteristics  on  section. 

Microscopic  Examination. — The  tumor  is  composed  of  fibrous 
tissue  arranged  in  rather  loose  strands  running  in  all  directions, 
but  here  and  there  showing  a  definite  tendency  to  become  parallel. 
The  entire  tumor  is  quite  cellular,  the  nuclei  being  large  and  vesic¬ 
ular  and  oval  or  spindle-shaped.  Everywhere  there  is  extensive 
hyaline  degeneration.  A  very  few  large  fat  cells  are  scattered 
sparsely  throughout  the  tumor  tissue,  there  being  usually  not  more 
than  two  or  three  in  a  single  field  and  large  areas  of  tissue  com¬ 
pletely  devoid  of  any  adipose  elements.  The  blood-vessels  are 
quite  numerous  and  of  moderate  size.  About  some  of  them  there 
is  a  moderate  round-cell  infiltration.  No  oedema.  No  smooth 
muscle. 

Diagnosis. — Fibroma,  labium  majus,  pedunculated,  with  hyaline 
degeneration  and  slight  adipose  infiltration. 

Case  IV.  Gyn.  No.  3896.  M.  T.,  aged  32,  white. 

Clinical  History. — The  family  and  personal  histories  were  un¬ 
important.  The  patient  had  been  married  11  years  before  admis¬ 
sion  to  the  hospital  and  had  had  one  child.  Menstruation  became 
established  at  the  age  of  16  and  had  always  been  regular  and 
normal  except  for  rather  severe  pain  on  the  first  day. 

Present  Illness. — The  patient  first  noticed'  a  small  hard  lump 
in  the  left  labium  majus  18  months  before  admission.  It  was 
not  sensitive.  For  a  year  it  grew  slowly,  but  for  the  six  months 
preceding  admission  had  taken  on  a  very  rapid  growth.  For  three 
months  it  had  been  ulcerated  and  quite  painful. 

Examination  (Fig.  3). — The  vaginal  orifice  is  occluded  by  a 
large  semi-fluctuant  tumor  in  the  base  of  the  left  labium  majus. 
The  tumor  is  reddened,  sensitive,  and  on  its  vaginal  surface  pre¬ 
sents  an  ulcerated  area  from  which  blood  is  oozing.  The  tumor 
occupies  the  region  of  Bartholin’s  gland,  is  well  circumscribed 
and  does  not  infiltrate  the  tissues  above  or  below.  There  is  no 
enlargement  of  the  inguinal  glands. 

Operation. — The  tumor  was  excised  with  a  wide  area  of  skin 
about  it  and  a  considerable  amount  of  the  underlying  areolar. 
The  patient  left  the  hospital  in  12  days,  the  wound  being  healed 
except  for  a  minute  granulating  area  at  the  lower  angle. 

Pathological  Description. — The  specimen  consists  of  a  tumor 
nearly  spherical  in  shape  and  measuring  5.5  x  4.5  cm. 

One  half  of  its  free  surface  is  covered  with  normal  skin,  the 
other  half  with  vaginal  mucous  membrane.  Springing  from  the 
vaginal  surface  near  the  muco-cutaneous  border  is  a  mass 
3  x  2.5  cm.  and  projecting  1  cm.  above  the  level  of  the  mucosa. 
One  half  of  this  mass  is  smooth,  the  other  half  ulcerated  and 
deeply  excavated. 

On  section  a  striking  picture  is  seen.  Surrounding  the  entire 
tumor,  with  exception  of  the  base  of  the  mass  projecting  from 
the  vaginal  surface,  is  a  narrow  capsule  of  firm  tissue  composed 
of  parallel  fibers. 

The  central  portion  of  the  tumor,  which  measures  3.7  cm.  in 
diameter,  is  sharply  differentiated  from  the  surrounding  tissue. 
It  is  of  a  much  lighter  hue  and  is  composed  of  a  loosely  arranged 
fibrillated  meshwork,  crossed  by  a  few  fine  bands  of  somewhat 
denser  and  darker  tissue. 

Beneath  the  vaginal  surface  the  capsule  on  section  presents  a 
crescentic  surface  extending  from  the  ulcerated  area  at  the  muco¬ 
cutaneous  border  to  the  opposite  pole  of  the  tumor.  Here  the 
capsule  has  been  split  and  separated  into  two  layers  by  the  inva¬ 
sion  of  tissue  of  a  darker  color  than  the  other  portions  of  the 
tumor.  This  layer  of  tissue  is  continuous  with  the  ulcerated  area 
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on  the  surface  of  the  tumor,  being  composed  of  roughly  parallel, 
loosely  arranged  fibers  which,  converging  toward  the  ulcerated 
mass,  radiate  out  to  form  it.  This  layer  contains  a  few  islands 
of  very  pale  tissue,  the  largest  of  which  measures  5x3  mm., 
similar  to  that  composing  the  central  portion  of  the  growth. 

Microscopic  Examination. — With  the  exception  of  the  nodule 
projecting  from  the  surface,  the  tumor  is  surrounded  by  a  distinct 
capsule,  the  free  surface  of  which  is  covered  by  stratified  squamous 
epithelium.  The  capsule  is  composed  of  parallel  layers  of  con¬ 
nective  tissue,  which  show  marked  hyaline  degeneration. 
Just  beneath  the  epithelium  there  is  a  moderate  round-cell  infiltra¬ 
tion.  Toward  the  skin  surface  bundles  of  non-striped  muscle 
fibers,  hair  follicles,  and  other  skin  elements  are  present. 

At  the  base  of  the  nodule,  at  the  muco-cutaneous  border,  the 
connective-tissue  layer  entirely  ceases,  but  the  epithelium  con¬ 
tinues  a  short  distance  over  the  sides  of  the  nodule,  the  tumor 
then  presenting  a  granulating  surface. 

The  central  portion  of  the  tumor  is  composed  of  a  meshwork 
of  large  spindle-shaped  fibers,  having  spindle-shaped,  or  occa¬ 
sionally  oval,  vesicular  nuclei.  The  greater  portion  of  the  tissue 
is  rarefied,  the  cells  very  large  and  separated  by  a  delicate  blue- 
tinted  substance.  Running  across  the  tissue  in  various  directions 
are  bands  of  denser  formation  containing  blood-vessels  of  con¬ 
siderable  size.  The  nuclei  of  these  cells  are,  for  the  most  part, 
spindle-shaped  and  vesicular,  and  about  the  size  of  the  nuclei  of 
smooth  muscle  fibers.  There  is,  however,  a  considerable  varia¬ 
tion.  Many  of  them  are  large,  being  three  or  four  times  the 
size  of  the  others,  oval  and  vesicular,  and  here  and  there  are 
scattered  cells  containing  exceedingly  large,  deeply  staining  nuclei, 
frequently  vacuolated.  Frequent  irregular  mitotic  figures  are 
found.  Throughout  the  tissue  there  is  a  moderate  round-cell 
infiltration,  and  in  the  looser  portions  are  seen  a  number  of 
mast  cells.  There  is  a  fair  vascular  supply,  the  vessels  being 
very  thin-walled.  The  crescentic  band  of  tissue  running  from 
the  ulcerated  portion  to  the  opposite  pole  of  the  tumor  is  essen¬ 
tially  the  same  as  that  just  described,  but  here  the  fibers  are 
densely  packed.  Scattered  through  it  here  and  there  are  myx¬ 
omatous  areas  of  varying  size. 

At  the  base  of  the  ulcerated  nodule  the  cells  become  very 
abundant,  and  continuing  directly  into  it  form  radiating  strands 
to  the  surface.  The  nodule  is  very  cellular  and  has  a  rich  supply 
of  blood-vessels,  the  surface  being  formed  of  capillary  loops  covered 
over  with  a  dense  layer  of  leucocytes. 

Pathological  Diagnosis. — Fibromyxosarcoma,  labium  majus. 

Case  V.  Gyn.  No.  15229.  M.  A.,  aged  45,  white. 

Clinical  History. — The  family  and  personal  histories  were  un¬ 
important.  She  had  been  married  21  years  and  had  borne  nine 
children,  the  youngest  of  whom  was  14.  Menstruation  began  at 
12  and  had  continued  regular  and  normal  up  to  the  age  of  42, 
since  when  the  periods  had  become  irregular. 

Present  Illness. — For  several  years  the  patient  had  noticed  some 
small  tumors  near  the  vaginal  orifice,  which  had  gradually  in¬ 
creased  in  size.  They  had  never  given  any  symptoms. 

Examination. — Hanging  from  the  left  labium  majus  by  a  short 
pedicle  measuring  5  mm.  in  diameter  is  a  tumor  measuring  7.5  cm. 
in  length  and  from  5  to  6.5  cm.  in  diameter.  The  tumor  is  insen¬ 
sitive,  is  covered  with  normal  skin  and  is  dark  purplish  in  color. 

On  the  inner  surface  of  the  right  labium  majus  there  are  two 
small  but  thick-walled  cysts,  one  of  which  is  open  and  injected. 

There  is  a  marked  anterior  relaxation  with  a  large  cystocele. 
The  cervix  is  greatly  hypertrophied.  The  uterus  is  of  normal 
size  and  is  in  good  position.  The  adnexa  are  normal. 

Operation. — The  tumor  of  the  left  labium  was  removed  by  an 
incision  about  the  base  of  the  pedicle.  The  two  cysts  in  the  right 
labium  were  then  dissected  out.  Closure  with  catgut.  Amputa¬ 
tion  of  the  cervix  and  anterior  colporrhaphy  were  then  completed. 


Pathological  Diagnosis. — Fibroma,  labium  majus.  Peduncu¬ 
lated.  Sebaceous  cysts  (two),  labium  majus.  The  specimen  has 
been  lost.  No  pathological  description,  therefore,  can  be  given. 

Case  VI.  Gyn.  No.  13733.  A.  C.,  aged  35,  white. 

Clinical  History. — This  patient,  who  had  had  three  children, 
was  admitted  to  the  hospital  for  the  treatment  of  a  severe  chronic 
endocervicitis.  The  cervix  was  cauterized  and  a  small  firm  nodule 
measuring  1  cm.  in  diameter,  which  she  had  never  noticed,  was 
removed  from  the  left  labium  majus.  The  tumor  was  embedded 
in  the  tissue  of  the  labium. 

Pathological  Diagnosis. — Fibroma,  labium  majus. 

Case  VII.  Path.  No.  22063.  The  abstract  of  the  clinical  history 
was  kindly  given  us  by  Dr.  Hunner,  with  whose  permission  this 
case  is  reported. 

Clinical  History. — The  patient,  a  white  woman,  aged  47,  a  mul¬ 
tipara,  came  to  his  office  complaining  of  a  small  growth.  She  had 
had  it  for  some  time,  but  recently  it  had  been  getting  sore  and 
discharging  pus,  and  for  the  past  month  had  been  bleeding  at 
times. 

Examination. — Showed  a  tumor  of  the  left  labium  minus. 

Operation. — After  injecting  the  base  of  the  pedicle  with  1  per 
cent  cocaine,  the  tumor  was  cut  off  with  the  Paquelin  cautery 
and  two  pumping  vessels  controlled  by  dull  heat. 

Pathological  Description. — The  specimen  consists  of  a  small 
tumor  removed  from  the  left  labium  minus.  Attached  to  a  pedicle 
13  mm.  long  and  8  mm.  in  diameter  is  a  small,  firm  polypoid  mass 
measuring  2.5  x  2  x  1.2  cm.  The  tumor  is  divided  into  two  dis¬ 
tinct  lobules  by  a  furrow  1  cm.  deep.  The  entire  surface  is 
covered  with  thick,  wrinkled  skin  and  issuing  from  the  depths  of 
some  of  these  wrinkles  are  a  number  of  long  hairs.  There  is  a 
small  ulcerated  surface  at  the  most  dependent  portion  of  the  tumor. 

On  section,  the  cut  surface  near  the  pedicle  is  seen  to  be  com¬ 
posed  of  very  densely  packed  parallel  strands  of  fibers  which 
radiate  out  to  form  the  tumor  mass,  which  is  composed  of  more 
or  less  loosely  arranged  fiber  bundles  running  in  various  direc¬ 
tions.  In  the  central  portion  of  the  tumor  these  strands  of  tissue 
are  separated  by  very  numerous  blood-vessels  of  considerable  size, 
giving  the  surface  a  spongy  appearance.  The  skin  is  seen  to  be 
distinctly  thickened. 

Microscopic  Examination. — The  very  irregular  surface  is  covered 
with  a  thick  layer  of  normal  squamous  epithelium  continuous 
over  the  entire  tumor  except  at  the  ulcerated  portion  at  the 
tip.  Here  there  is  a  granulating  surface  thickly  covered  and  in¬ 
filtrated  with  leucocytes.  The  body  of  the  tumor  is  made  up 
of  rather  loosely  arranged  bundles  of  fibrous  tissue  widely  sepa¬ 
rated  in  certain  areas  by  numerous  blood-vessels  of  considerable 
size.  Throughout  the  entire  tumor  the  fibrous  strands  show 
marked  hyaline  degeneration.  The  nuclei  are  abundant,  and  are 
for  the  most  part  spindled-shaped,  but  many  large  oval,  vesicular 
forms  are  seen.  Large  areas  throughout  the  tumor  are  heavily 
infiltrated  with  leucocytes  and  round  cells. 

Pathological  Diagnosis. — Fibroma,  labium  minus,  infected. 

I  wish  to  report  briefly  on  the  following  specimens.  In 
these  cases  no  clinical  history  was  obtainable,  the  specimens 
merely  having  been  sent  to  the  laboratory  for  diagnosis. 

Case  VIII.  Path.  No.  4056.  The  specimen  consists  of  a  large 
multinodular  tumor  removed  from  the  labium  majus.  The  mass 
is  composed  of  a  large  number  of  small,  firm,  round  tumors  vary¬ 
ing  in  size  from  a  pea  to  4  cm.  in  diameter  and  surrounded  by 
a  small  amount  of  adipose  and  connective  tissue. 

Microscopic  Examination. — The  different  nodules  are  all  of 
essentially  the  same  structure.  Each  is  surrounded  by  a  definite 
capsule  of  parallel  bands  of  dense  fibrous  tissue.  The  stroma  is 
composed  of  loosely  arranged  connective-tissue  cells,  large  and 
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spindle-shaped  or  fusiform,  and  containing  large  oval  or  spindle- 
shaped  vesicular  nuclei.  In  a  few  places  there  is  a  slight  tendency 
to  strand  formation,  but  for  the  most  part  no  such  tendency  is 
suggested.  Here  and  there  areas  rich  in  cells  alternate  with 
masses  of  hyaline  tissue  containing  practically  no  nuclei.  The 
nuclei  are  for  the  most  part  pale  and  vesicular,  but  here  and  there 
a  number  of  very  deeply  staining  nuclei  are  seen  with  finely  gran¬ 
ular  chromatin.  A  number  of  large  pale  cells  with  very  large, 
rather  deeply  staining  vesicular  nuclei  are  seen.  The  tumor  is 
for  the  most  part  definitely  oedematous. 

Pathological  Diagnosis.— Fibroma,  multinodular,  labium  majus, 
oedematous,  with  hyaline  degeneration. 

Case  IX.  Path.  No.  2682.  The  specimen  consists  of  a  round 
polypoid  growth  removed  from  the  labium  majus  and  measuring 
1.5  cm.  in  diameter.  The  surface  is  covered  with  thick,  wrinkled 
skin.  There  is  a  short  pedicle  about  4  or  5  mm.  in  length.  The 
tumor  has  a  firm  consistency. 

Microscopic  Examination. — The  surface  of  the  tumor  is  irregu¬ 
lar,  consisting  of  small  finger-like  papillae  covered  with  normal 
squamous  epithelium.  The  cells  of  the  deepest  layer  contain  a 
golden  brown,  granular  pigment. 

The  stroma  is  composed  of  fibrous  tissue  somewhat  poor  in 
cellular  elements  and  containing  a  moderate  amount  of  elastic 
fibers.  There  is  no  smooth  muscle. 

The  cells,  which  are  fairly  evenly  distributed  throughout  the 
tissue  are  long,  spindle-shaped  or  branching,  and  contain  large 
oval  or  elongated  vesicular  nuclei.  Blood-vessels  are  fairly  numer¬ 
ous  and  are  of  moderate  size. 

The  superficial  portions  of  the  stroma  show  a  slight  round-cell 
infiltration. 

Pathological  Diagnosis. — Fibroma,  labium  majus,  pedunculated. 
Case  X.  Path.  No.  3033.  The  specimen  consists  of  a  small 
nodule  measuring  7  mm.  in  diameter,  removed  from  the  inner  sur¬ 
face  of  the  labium  majus  to  which  it  was  attached  by  a  very  short 
pedicle. 

Microscopic  Examination. — The  surface  is  covered  with  normal 
squamous  epithelium,  which  presents  somewhat  marked  papil¬ 
lary  elevations.  The  tumor  itself  is  composed  of  a  fibrous  stroma, 
fairly  rich  in  cells.  These  are  oval,  fusiform  or  branching  and 
contain  large  oval  or  spindle-shaped  vesicular  nuclei.  There  are 
a  few  round  cells  scattered  sparingly  between  the  tumor  cells.  A 
few  large  round  cells  with  faintly  straining  cytoplasm  and  densely 
stained  nuclei  are  seen.  The  blood-vessels  are  small  and  moderate 
in  number.  There  are  no  muscle  cells. 

Diagnosis.  Fibroma,  labium  majus.  Pedunculated. 

Case  XI.  Path.  No.  2027.  The  specimen  consists  of  three  small 
calcareous  nodules  removed  from  the  labium  majus  and  measur¬ 
ing  5,  8  and  10  mm.  in  diameter.  One  was  decalcified  and  sec¬ 
tioned. 

Pathological  Diagnosis. — Calcareous  nodules  from  labium  majus, 
probably  calcified  fibromata. 

Case  XII.  Path.  No.  5513.  This  specimen  was  received  from 
the  Frauenklinik,  Strassburg.  It  consists  of  a  small  cuboidal 
piece  of  tissue  removed  from  a  tumor  of  the  right  labium  majus. 
The  gross  specimen  was  ovoid,  somewhat  larger  than  an  egg  and 
perfectly  encapsulated.  It  had  the  consistency  of  a  fatty  tumor. 
On  section,  the  cut  surface  bulged  and  was  somewhat  mottled,  the 
whole  having  much  the  appearance  of  a  testicle. 

Microscopic  Examination. — The  tissue  is  quite  homogeneous, 
consisting  of  fibrillated  tissue  quite  rich  in  cellular  elements. 
The  cells  are  more  or  less  spindle-shaped  and  have  vesicular  nuclei 
of  various  sizes.  The  nuclei  differ  greatly  in  the  intensity  with 
which  they  take  the  stain.  Mitotic  figures,  for  the  most  part 
irregular,  occur  in  small  numbers.  The  blood-vessels  are  fairly 
numerous. 

Pathological  Diagnosis. — Spindle-cell  sarcoma,  labium  majus. 


0^1'. 
O  L  i 


Histogenesis  and  Mode  of  Growth. 

Despite  the  fact  that  atmost  every  possibility  finds  an  illustra¬ 
tive  case  in  the  literature,  there  are  certain  very  definite  points 
of  predilection  from  which  the  majority  of  fibroid  tumors  of 
the  vulva  develop.  I  have  arranged  these  below  in  what  appears 
to  be  their  order  of  frequency. 

Group  I.  Fibroid  Tumors  Originating  in  the  Subcutaneous  Con¬ 
nective  Tissue;  70  cases: 

(a)  of  the  labium  majus;  53  cases. 

(b)  of  the  labium  minus;  11  cases. 

(c)  of  the  vestibule  and  vagina;  5  cases. 

(d)  of  the  perineum;  1  case. 

Group  II.  Fibroid  Tumors  Originating  in  the  Extraperitoneal 
Portion  of  the  Round  Ligament;  39  cases: 

(a)  and  growing  outward  into  the  labium  majus;  25  cases. 

(b)  and  remaining  in  the  inguinal  canal;  11  cases. 

(c)  and  growing  back  into  the  abdomen;  2  cases. 

(d)  and  growing  up  between  the  layers  of  the  abdominal 

wall;  1  case. 

Group  III.  Fibroid  Tumors  Originating  in  the  Subperitoneal  Con¬ 
nective  Tissue  and  Appearing  at  the  Vulva;  1 4  cases. 

Group  IV.  Fibroid  Tumors  Originating  in  the  Connective  Tissue 
of  Bartholin's  Gland;  cases. 

Group  V.  Fibroid  Tumors  Originating  in  Ha'matomata;  2  cases. 

Group  VI.  Fibroid  Tumors  Originating  in  the  Connective  Tissue 
of  the  Rectovaginal  Septum;  2  cases. 

GROUP  I.  FIBROID  TUMORS  ORIGINATING  IN  THE  SUBCUTANEOUS 
CONNECTIVE  TISSUE. 

Fibroid  tumors  originating  in  the  subcutaneous  tissue  of 
the  vulva  (Ivlob  73 )  include  more  than  half  of  the  cases  in  the 
literature.  As  will  be  seen,  the  vast  majority  appear  in  the 
labia  and  soon  become  pedunculated.  Likewise,  a  consider¬ 
able  majority  of  the  tumors  of  long  standing  show  some  form 
of  degenerative  change.  In  this  connection  a  point  of  con¬ 
siderable  importance  is  brought  out  by  the  analysis.  Of  the 
6-1  cases  of  fibroid  tumors  of  the  labia  majora  and  labia 
minora  reported,  14  cases,  or  22  per  cent,  showed  a  malignant 
(sarcomatous)  metamorphosis.  In  one  case  (Weber140)  the 
sarcomatous  change  was  definitely  traced  back  to  trauma. 

In  addition  to  the  labia  as  a  point  of  origin,  rare  instances 
have  occurred  in  which  the  tumor  has  originated  in  the  con¬ 
nective  tissue  of  the  vestibule  (Churchill,26  Parsons 100  and 
Thomas132);  of  the  vagina  (Elisher  and  Hasenbalg),  and  of 
the  perineum  (Newman95). 

The  following  cases  have  been  reported : 

A.  Origin  in  the  Subcutaneous  Tissue  of  the  Labium  Majus. 

Albert.1  A  primipara,  aged  25,  nine  months  pregnant,  showing 
a  huge  fibroma  hanging  from  the  left  labium  majus  down  to  the 
knees. 

Arcangelis.'1  Para-II,  aged  48,  had  noted  a  growth  the  size  of  a 
pea  in  the  left  labium  majus  three  years  before.  When  seen,  a 
tumor  the  size  of  a  seven  months’  foetal  head  was  found  hanging 
from  the  left  labium  by  a  pedicle  5  cm.  long.  Microscopic  diag¬ 
nosis,  fibromyxosarcoma. 

Bullard.2*  Para-II,  aged  38,  had  found  a  small  lump  in  the  left 
side  of  the  vulva  two  years  previously.  At  present,  a  bag-like  mass, 
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2  inches  in  diameter,  is  attached  to  the  lower  end  of  the  left 
labium  majus  by  a  pedicle  %  inch  in  diameter.  Microscopic  diag¬ 
nosis,  fibroma.  The  center  of  the  tumor  is  composed  of  loosely 
meshed  connective  tissue,  while  that  at  the  periphery  is  dense. 

Burr.1,2  Para-IV,  aged  42,  had  noticed  a  growth  in  the  upper  third 
of  the  left  labium  majus  18  years  before.  At  the  end  of  six  years 
it  had  grown  to  the  size  of  a  walnut  and  was  removed.  Six  years 
later  the  patient  noticed  a  similar  growth  lower  down  in  the 
labium  majus,  and  later  two  more  nodules  appeared  at  the  site 
of  the  first  operation.  The  three  tumors  were  removed  and  proved 
to  be  fibromata.  Three  years  later  there  had  been  no  recurrence. 

Calmann.23  A  primipara,  aged  22,  in  the  fourth  month  of  preg¬ 
nancy,  had  had  a  small  hard  lump  in  the  right  labium  majus,  the 
size  of  a  pea,  since  childhood.  It  had  grown  very  slowly  up  to 
the  time  she  had  become  pregnant,  when  it  took  on  a  rapid  growth. 
On  examination  a  tumor  the  size  of  an  apple  was  found  suspended 
from  the  middle  of  the  right  labium  by  a  pedicle  10  cm.  long 
and  as  thick  as  the  little  finger.  Microscopic  diagnosis,  cede- 
matous  fibroma. 

Canuyt  et  Princetau.24  A  woman,  aged  29,  had  noticed  a  small 
tumor  of  the  left  labium  majus  one  year  before.  A  peduncu¬ 
lated  tumor  the  size  of  a  banana  was  removed,  which  proved  to 
be  a  very  vascular  fibroma. 

Eichliolz.30  A  nullipara,  aged  30,  with  a  tumor  of  the  left  labium 
majus,  11  cm.  long  by  6  cm.  broad.  It  had  developed  slowly  from 
a  small  tumor  first  noticed  at  the  age  of  three  years.  On  removal, 
it  was  found  to  be  a  cavernous  fibroma. 

Esser.41  Case  (a).  A  nullipara,  aged  35,  had  noticed  a  hard 
lump  the  size  of  a  bean  in  the  right  labium  majus  four  years 
previously.  Examination  showed  a  tumor  the  size  of  a  child  s 
head  attached  to  the  labium  by  a  pedicle  9  cm.  long.  There  was 
an  ulceration  on  the  inner  surface.  The  patient  stated  that  during 
menstruation  the  tumor  became  swollen  and  painful.  Micro¬ 
scopically,  the  tumor  proved  to  be  an  cedematous  fibroma. 

Esser.41  Case  (b).  A  woman,  aged  51,  with  a  tumor  of  two 
years’  duration,  found  to  arise  from  the  left  labium  majus  by  a 
pedicle  3  cm.  long.  The  tumor  was  about  the  size  of  a  small  pear. 
Microscopic  diagnosis,  fibroma. 

Fiirst.47  Case  (a).  Para-II,  aged  41,  had  noted  a  small  wart-like 
prominence  in  the  right  labium  majus  12  years  previously.  The 
tumor  had  grown  steadily  and  would  become  swollen  during 
menstruation.  Examination  showed  a  growth  13.5  cm.  in  cir¬ 
cumference  attached  to  the  labium  by  a  pedicle  8  cm.  long  by 
1.5  cm.  in  thickness.  Microscopic  diagnosis,  cedematous  fibroma. 

Fiirst.47  Case  (b).  Para-XI,  aged  38,  with  a  slow-growing  tumor 
of  the  left  labium  majus  the  size  of  a  duck’s  egg.  Microscopic 
examination  proved  it  to  be  a  partly  gangrenous  spindle-cell 
sarcoma. 

Gangolphe.49  Para-V,  aged  36,  was  found  to  have  a  fibromyoma 
embedded  in  the  left  labium  majus.  The  patient  stated  that  it 
would  become  swollen  and  sensitive  during  menstruation. 

Garrigue 50  removed  a  pear-shaped,  pedunculated  tumor  from  the 
left  labium  majus,  which  measured  8  by  7  by  4  cm.  The  pedicle 
was  as  thick  as  a  finger.  The  tumor  had  begun  to  slough  and 
emit  a  foul  odor.  Microscopic  diagnosis,  cedematous  fibroma. 

Giles.55  Primipara,  aged  22,  six  months  pregnant,  came  com¬ 
plaining  of  a  tumor  which  had  appeared  a  few  months  before. 
Examination  showed  a  tumor  the  size  and  shape  of  a  fresh  fig 
attached  to  the  lower  portion  of  the  left  labium  majus  by  a 
long  thin  pedicle.  On  removal,  “  it  presented  all  the  character¬ 
istics  of  a  molluscum  fibrosum.”  Giles  considered  that  this  growth 
had  originated  during  pregnancy. 

Graefe.57  Para-II  I,  aged  36,  was  found  to  have  a  tumor  of  the 
left  labium  majus,  the  size  of  a  man’s  fist,  attached  by  a  short 
pedicle  as  thick  as  the  little  finger.  The  tumor  had  been  present 
five  years  but  had  taken  on  a  rapid  painful  growth  during  the 


past  year.  Microscopic  diagnosis,  fibroma,  undergoing  myxoma¬ 
tous  change. 

Grime.50  Para-I,  aged  41,  showed  an  enormous  pedunculated 
tumor  of  the  right  labium  majus.  It  had  been  present  for  seven 
years  and  had  begun  to  slough.  The  mass  consisted  of  a  number 
of  tumors,  the  largest  of  which  measured  25  inches  in  circum¬ 
ference,  the  next  largest,  18  inches,  and  the  third,  11  inches.  A 
large  number  of  smaller  tumors  varied  in  size  from  3  by  2  inches 
to  1  %  by  1  inch.  The  tumors  were  composed  of  hard  fibrous 
tissue.  The  pedicle  contained  a  large  pulsating  vessel.  Weight 
16%  pounds. 

Handfield-Jones 61  operated  on  a  woman,  aged  28,  who  had  a 
pedunculated  tumor  of  the  left  labium  majus,  the  size  of  a  large 
foetal  head,  at  term.  It  had  been  present  five  years  and  had  recently 
become  ulcerated.  Its  growth  had  been  gradual.  Microscopic 
examination  showed  it  to  be  a  “  pure  myxoma.” 

Holzmann  67  removed  a  pedunculated  fibroma  weighing  6850  gm. 
from  the  right  labium  majus  of  a  woman,  aged  37.  The  tumor 
hung  to  the  knees.  Diagnosis,  fibroma. 

Ill 68  describes  a  case  in  which  he  removed  a  number  of  small 
papillomatous  growths  from  the  vulva  of  a  patient,  aged  58.  The 
tumors  were  scattered  over  the  labia  majora  and  vestibule,  were 
of  one  year’s  duration  and  had  caused  no  symptoms  other  than 
itching.  Microscopically,  the  tumors  proved  to  be  papillomatous 
fibromata. 

Kayser70  demonstrated  a  fibromyoma  of  the  labium  majus. 
The  patient,  aged  56,  had  passed  the  menopause  two  years  pre¬ 
viously.  Although  of  only  four  years’  duration,  the  tumor 
measured  34  cm.  in  circumference. 

McClintock.82  A  multipara,  aged  40,  with  a  tumor  of  the  right 
labium  majus,  stated  that  it  had  been  present  for  15  years.  The 
growth  hung  from  the  labium  by  a  pedicle  as  thick  as  three  fingers. 
It  was  about  the  size  of  an  orange,  ulcerated,  and  was  found  to  be 
composed  of  fibrous  tissue. 

McDonald  83  removed  a  myxoma  of  the  right  labium  majus,  which 
recurred  during  a  subsequent  pregnancy. 

Marcano  85  operated  on  a  woman,  aged  25,  who  had  had  a  tumor 
of  the  left  labium  majus  for  four  years.  At  operation,  the  tumor 
was  found  to  be  very  vascular  and  to  extend  into  the  recto¬ 
vaginal  septum.  It  was  about  the  size  of  an  orange.  Micro¬ 
scopic  diagnosis,  fibromyoma. 

Michon  so  removed  a  hard,  lobulated  tumor  from  the  right  labium 
majus  of  a  patient,  aged  32.  Microscopic  diagnosis,  fibroma. 

Mond  00  saw  a  patient  with  a  tumor  of  the  right  labium  majus 
the  size  of  a  child’s  head.  Although  of  seven  years’  duration 
it  had  given  no  discomfort,  the  patient  applying  for  treatment 
because  she  was  about  to  marry.  At  operation  the  tumor  was 
found  to  be  extremely  vascular.  Microscopic  diagnosis,  fibro¬ 
myoma. 

Monod.01  Para-III,  aged  30,  had  noted  a  nut-sized  tumor  in  the 
left  labium  majus  during  her  last  pregnancy,  six  years  previously. 
A  sessile  tumor  was  removed,  which  weighed  570  gm.  and  proved, 
on  microscopic  examination,  to  be  a  fibromyoma. 

Morestin.02  Case  (b).  A  woman,  71  years  old,  came  to  opera¬ 
tion  with  a  fibroma  of  the  left  labium  majus  of  10  years’  dura¬ 
tion.  The  tumor  was  as  large  as  two  fists  and  hung  by  a  pedicle 
down  to  the  knees. 

Odelbrecht 00  removed  a  hard  tumor  from  the  right  labium  majus 
of  a  woman  40  years  of  age.  The  tumor  was  larger  than  a  man’s 
fist  and  had  developed  in  10  months.  At  operation  it  was  found 
to  be  embedded  in  the  labium  and  reached  up  to  the  clitoris  and 
down  to  the  anus.  It  extended  upward  along  the  vagina  half¬ 
way  to  the  cervix.  Microscopic  diagnosis,  fibroma. 

Oreillard.97  A  patient,  aged  27,  complained  of  a  tumor  of  the  left 
labium  majus  of  seven  years’  duration.  The  tumor  had  at  first 
been  sessile  but  had  become  pedunculated.  Examination  showed 
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a  tumor  22  cm.  in  circumference,  ulcerated  on  its  inner  surface 
and  hanging  by  a  pedicle  10  cm.  long.  Microscopic  examination 
showed  it  to  be  a  very  vascular  fibromyxoma. 

Orloff 118  removed  a  spindle-cell  sarcoma  of  two  years’  duration 
from  the  labium  majus  of  a  patient,  aged  30.  It  weighed  100  gm. 

Penrose.102  Six  months  after  her  delivery  at  term,  eight  years 
before,  a  patient,  aged  41,  para-II,  noticed  a  small  hard  lump  in 
the  right  labium  majus,  which  had  been  growing  steadily  since. 
Examination  showed  a  pear-shaped  tumor  the  size  of  a  fist  hang¬ 
ing  from  the  labium  by  a  pedicle  10  inches  long.  The  pedicle 
contained  a  pulsating  artery  the  size  of  the  radial  and  the  patient 
stated  that  during  menstruation  the  tumor  would  swell  to  twice 
its  size.  Microscopic  examination  showed  a  very  vascular,  cedema- 
tous  fibroma,  undergoing  myxomatous  changes. 

Perewaloff 103  describes  a  31-pound  fibroma  of  the  labium  majus 
of  seven  years’  duration.  It  hung  to  the  knees. 

Ponzian.100  A  patient,  aged  35,  para-VIII,  had  noticed  a  small 
tumor  in  the  right  labium  majus  12  years  before.  Examination 
showed  an  ulcerated  tumor  the  size  of  a  pear  hanging  by  a  pedicle 
5  cm.  long.  Microscopic  diagnosis,  fibroma. 

Ritchie 113  removed  a  small  pedunculated  tumor  from  the  labium 
majus,  which  proved,  on  microscopic  examination,  to  be  a  fibroma. 

Rosenthal.114  A  patient,  aged  53,  had  noticed  a  small  wart-like 
nodule  on  the  right  labium  majus  for  a  number  of  years.  Six 
months  previously  it  had  taken  on  a  rapid  growth.  Examina¬ 
tion  showed  an  ulcerated  tumor  the  size  of  an  apple  hanging  by 
a  pedicle  4  cm.  long  and  as  thick  as  the  little  finger.  Micro¬ 
scopic  diagnosis,  fibromyoma,  showing  recent  myxomatous  change. 

Scanzoni lls  removed  a  pedunculated  fibroma  the  size  of  a  man’s 
fist,  which  hung  from  the  right  labium  majus  to  the  middle  of  the 
thigh.  Aside  from  the  swelling  and  sensitiveness  during  men¬ 
struation,  the  tumor  had  caused  no  symptoms. 

Schiele.110  A  patient,  26  years  of  age,  had  had  a  hard  painless 
swelling  in  the  left  labium  majus  for  11  years.  On  examination 
a  tumor  the  size  of  a  child’s  head  was  found  suspended  from  the 
lower  portion  of  the  left  labium  by  a  pedicle  2.7  cm.  long.  On 
section,  two  cystic  cavities  the  size  of  an  olive  were  found.  Micro¬ 
scopic  diagnosis,  cedematous  fibroma. 

Schumann.121  Para-VI,  aged  45,  had  noticed  a  small  hard  lump 
in  the  left  labium  majus  for  eight  years.  Its  growth  had  been 
slow  but  steady.  Examination  revealed  an  ulcerated  tumor  the 
size  and  shape  of  a  pear  hanging  from  the  labium  by  a  pedicle 
10  cm.  long  and  2  cm.  in  thickness.  Microscopic  diagnosis,  myx¬ 
omatous  fibroma. 

Schwaiblmair 122  describes  a  case  in  a  woman  29  years  of  age, 
who  developed  in  the  course  of  four  years  a  tumor  of  the  left 
labium  majus  weighing  1740  gm.  Microscopic  diagnosis,  myxo¬ 
fibroma. 

Selcke 123  operated  on  a  nullipara,  aged  20,  who  had  had  a  tumor 
of  the  left  labium  majus  for  three  years.  During  the  past  year 
it  had  become  pedunculated.  The  tumor  measured  15  cm.  in 
length  and  the  pedicle,  4  cm.  Microscopically  it  was  composed 
entirely  of  fibrous  tissue  and  showed  a  number  of  greatly  dilated 
lymph  spaces. 

Simpson-Barbour.125  Case  (b).  A  virgin,  aged  16,  had  noticed  a 
swelling  the  size  of  a  plum  three  years  previously,  in  the  right 
labium  majus.  The  tumor  was  at  first  sessile  but  soon  became 
pedunculated.  It  was  ulcerated  and  had  been  bleeding,  and  had 
grown  to  the  size  of  a  large  fist.  Microscopic  diagnosis,  fibro¬ 
myxoma. 

Souligoux  120  removed  a  fibrolipoma,  the  size  of  an  orange  and  of 
14  years’  duration,  from  the  right  labium  majus. 

Strina128  operated  on  a  patient,  aged  24,  showing  a  pear-shaped 
tumor  measuring  7  by  4  cm.  and  hanging  from  the  right  labium 
majus  by  a  pedicle  10  cm.  long.  A  microscopic  section  proved 
it  to  be  a  fibromyoma  in  the  initial  stages  of  degeneration. 
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Szili 130  removed  a  tumor  the  size  of  a  goose  egg  from  the  right 
labium  majus  of  a  patient,  aged  37,  para-IV,  which  had  been  present 
for  four  years.  Microscopic  diagnosis,  spindle-cell  fibrosarcoma, 
containing  a  number  of  giant  cells. 

Tarnier  131  describes  a  case  in  which  a  large  fibroma  of  the  labium 
majus  increased  rapidly  in  size  during  pregnancy  and  after  labor 
returned  to  its  former  dimensions. 

von  Tischendorf.133  A  virgin,  aged  22,  had  noticed  a  tumor  of 
the  left  labium  majus  seven  years  previously,  which  had  grown 
steadily  to  the  size  of  a  fist  and  had  become  pedunculated. 
Microscopic  examination  showed  it  to  be  an  cedematous  fibroma. 
In  places  the  skin  epithelium  showed  rapidly  proliferating  basilar 
processes  penetrating  far  downward. 

Tuttle134  operated  on  a  woman,  aged  52,  para-III,  who  had  noticed 
a  painless  lump  in  the  right  labium  majus  four  years  pre¬ 
viously.  It  had  grown  steadily  and  had  doubled  in  size  in  the 
last  year.  The  only  symptoms  were  from  its  weight  and  interfer¬ 
ence  with  locomotion.  It  proved  to  be  a  cystic  fibroma  7%  inches 
long  and  17%  inches  in  circumference. 

Valude135  removed  a  large  tumor  from  the  right  labium  majus 
of  a  patient,  aged  45,  para-III,  who  had  first  noticed  the  swelling 
eight  years  previously.  Its  growth  had  been  more  rapid  during 
the  last  18  months.  Microscopic  diagnosis,  fibromyoma. 

Van  der  Smissen  136  removed  a  pedunculated  fibroma  from  the 
right  labium  majus  of  a  virgin,  aged  20.  The  tumor  was  the  size 
of  a  dove’s  egg.  Two  years  later  he  delivered  the  patient  of  a 
child  at  term  and  noticed  five  small  fibromata  which  had  developed 
in  the  left  labium  majus. 

Villiers,  de  Hotman  and  Damage139  describe  a  case  of  calcified 
fibroma  the  size  of  a  hen’s  egg,  removed  from  the  upper  portion 
of  the  right  labium  majus  of  a  patient,  aged  61.  The  tumor  had 
caused  retention  of  urine  by  compression  of  the  urethra. 

Zangemeister 143  removed  a  tumor  the  size  of  a  potato  from  the 
left  labium  majus  of  a  patient,  aged  36,  para-I.  The  patient  had 
noticed  it  for  10  months.  Microscopic  diagnosis,  fibromyoma. 

Zielewicz 144  describes  a  sessile  fibroma  of  the  labium  majus, 
occurring  in  a  pregnant  woman,  which  measured  59  cm.  in  cir¬ 
cumference  and  weighed  2965  gm. 

Zubrycki.146  A  patient,  aged  38,  para-VI,  had  noticed  a  small 
tumor  of  the  left  labium  majus  for  four  years.  During  the  last 
pregnancy  it  had  increased  to  the  size  of  an  apple,  and  had  become 
pedunculated.  Microscopic  diagnosis,  fibroma. 

B.  Okigin  ix  the  Labium  Minus. 

Baer.9  A  patient,  aged  39,  para-IV,  had  noticed,  four  years  be¬ 
fore,  two  small  growths,  each  about  the  size  of  a  mulberry,  on 
either  side  of  the  clitoris.  A  few  months  later  a  number  of  similar 
growths  appeared  on  both  labia  minora,  and  later  still,  the  vaginal 
orifice,  the  perineum  and  anal  orifice  became  similarly  involved. 
All  the  growths  were  pedunculated.  Microscopic  examination 
proved  them  to  be  fibromata.  They  were  composed  entirely  of 
connective  tissue  and  showed  nothing  in  common  with  skin  papil¬ 
lomata  or  with  elephantiasis  except  in  macroscopic  appearance. 

Bell 10  removed  a  pedunculated  growth  the  size  of  an  orange 
from  the  left  labium  minus  of  a  patient,  aged  56,  para-VI.  The 
tumor  had  been  present  six  years.  Microscopic  diagnosis,  spindle¬ 
cell  sarcoma. 

Bondi 16  describes  a  small  tumor,  the  size  of  a  cherry  stone,  re¬ 
moved  from  the  labium  minus  of  a  patient,  aged  26.  Histologic 
examination  revealed  the  typical  structure  of  a  neurofibroma. 

Bovee 17  removed  a  pedunculated  tumor  from  the  right  labium 
minus  of  a  nulliparous  negress,  aged  26,  which  proved  to  be  a 
fibroma. 

Burgio.21  A  patient,  aged  29,  had  noticed  a  small  tumor  on  the 
right  labium  minus  for  nine  years.  Examination  showed  a  pinkish 
tumor  the  size  of  a  dove’s  egg.  Microscopic  diagnosis,  fibromyoma. 


JOHNS  HOPKINS  HOSPITAL  BULLETIN 


[Xq.  322 


380 


Collyer 29  reports  a  case  of  “  fibroma  diffusum  ”  of  the  labia 
minora  in  a  patient,  aged  25,  with  active  syphilis.  Probably  a  case 
of  elephantiasis. 

Goldreich  58  demonstrated  a  case  of  a  pedunculated  fibroma  of 
the  right  labium  minus,  the  size  of  a  hazelnut,  in  a  baby  10 
months  old. 

Grigorowitsch 58  describes  a  rare  case  of  a  woman,  aged  29, 
showing  an  ulcerated  tumor  the  size  of  a  child  s  head  attached 
to  the  right  labium  minus  and  a  number  of  smaller  tumors  about 
the  vaginal  orifice.  The  principal  tumor  weighed  740  gm.  and 
microscopic  examination  showed  it  to  be  a  fibrosarcoma. 

Kirchoff 72  reports  a  most  remarkable  case  of  a  girl,  aged  18,  who 
for  some  years  had  felt,  when  lifting  any  weight,  that  some  large 
object  was  about  to  come  out  of  the  vagina.  One  day,  when 
lifting  a  heavy  weight,  she  experienced  a  sudden  sharp  pain  at 
the  vaginal  outlet  accompanied  by  a  profuse  haemorrhage.  Exami¬ 
nation  showed  a  freshly  ruptured  hymen  and,  hanging  by  a  thick 
pedicle  from  the  right  labium  minus,  a  large  tumor  reaching  the 
middle  of  the  thigh.  The  tumor  mass  was  made  up  of  a  large 
number  of  fibroid  nodules. 

Legneu  et  Morel 79  report  a  case  in  which  a  very  cedematous 
fibroma  was  removed  from  the  right  labium  minus  of  a  patient, 
aged  25,  in  the  sixth  month  of  pregnancy.  It  had  been  present  one 
year  but  had  recently  grown  very  rapidly. 

Prokess  109  removed  a  fibroma  half  the  size  of  a  man’s  fist  from 
the  labium  minus  of  a  patient,  aged  38. 

C.  Origin  in  the  Submucous  Connective  Tissue  of  the  Vestibule 

and  Vagina. 

Churchill 28  removed  a  fibrolipoma  situated  just  below  the  orifice 
of  the  urethra.  The  tumor  measured  1  inch  long  and  %  inch 
thick. 

Hasenbalg  (“  Zwei  seltene  Tumoren  der  weiblichen  Geschlechts- 
organe,”  Zeitschr.  f.  Geb.  u.  Gyn.,  1892,  Bd.  23,  p.  52).  A  tumor, 
which  proved  to  be  an  cedematous  fibroma,  was  found  to  fill  the 
posterior  vaginal  vault  to  which  it  was  attached  by  a  pedicle. 
The  patient  was  a  virgin,  aged  49. 

Elischer  (“Ein  Fall  eines  Scheidenfibroms,”  Cent.  f.  Gyn.,  1893, 
Bd.  17,  p.  846).  A  fibromyoma  the  size  of  a  date  was  removed 
from  the  left  side  of  the  vagina  of  a  nullipara,  aged  40. 

Parsons100  reports  a  case  of  a  woman,  aged  30,  showing  a 
walnut-sized  tumor  of  the  vestibule  projecting  forward  and  push¬ 
ing  the  urethra  downward.  The  mass  proved  to  be  a  fibromyoma 
undergoing  hyaline  degeneration  and  containing  a  small  cal¬ 
careous  nodule. 

Thomass132  removed  a  sessile  tumor  measuring  4.5  by  3  by 
2.5  cm.  from  between  the  urethra  and  labium  minus  of  a  nulli¬ 
para,  aged  17.  It  had  been  noticed  only  three  months.  Microscopic 
diagnosis,  fibroma. 

D.  Origin  in  the  Subcutaneous  Tissue  of  the  Perineum. 

Newman.95  A  patient,  aged  30,  para-V,  with  a  pedunculated 
tumor  of  the  perineum  the  size  of  a  foetal  head,  stated  that  it  had 
grown  very  rapidly  during  her  last  pregnancy.  On  removal  it 
proved  to  be  a  fibroma. 

GROUP  II.  FIBROID  TUMORS  ORIGINATING  IN  THE  EXTRAPERI- 
TONEAL  PORTION  OF  THE  ROUND  LIGAMENT. 

The  development  of  fibroid  tumors  in  the  extraperitoneal 
portion  of  the  round  ligament  is  not  especially  rare.  Tumors 
developing  in  this  region  are  among  the  most  interesting  of 
the  benign  vulval  growths  and  have  received  considerable  com¬ 
ment  in  the  literature  since  attention  was  first  drawn  to  them 
by  Sanger 117  in  1880.  The  tumor  appears  first  in  the  inguinal 


region  and  as  it  increases  in  size  usually  pushes  forward  into 
the  labium  majus  and  becomes  pedunculated.  It  may  re¬ 
main  in  the  inguinal  region  indefinitely,  and  be  partially  or 
completely  reducible.  On  the  other  hand  it  may  in  rare 
instances  grow  backward  through  the  internal  abdominal  ring 
(Xebesky04  and  Prang107),  or  upward  “between  the  layers  of 
the  abdominal  wall”  (Leopold"0). 

As  might  be  expected,  a  tumor  originating  in  this  portion 
of  the  round  ligament  is  often  found  in  association  with  an 
inguinal  hernia.  Fibroids  of  this  origin  show  the  same  marked 
tendency  towards  sarcomatous  change  as  noted  in  those  orig¬ 
inating  in  the  subcutaneous  connective  tissue.  Of  the  39 
cases  in  Group  II,  five  cases,  or  13  per  cent,  showed  a  malignant 
metamorphosis. 

The  following  cases  fall  naturally  into  two  main  groups 
according  to  their  mode  of  growth : 

A.  Growing  Outward  into  the  Labium  Majus. 

Aschoff.5  A  patient,  aged  42,  had  noticed  a  small  tumor  in  the 
upper  end  of  the  labium  for  a  year  and  a  half.  At  operation,  an 
adenofibroma  the  size  of  an  almond  was  removed  from  the  inguinal 
canal. 

Aumoine.7  Case  (a).  A  patient,  aged  26,  para-I,  had  noticed  a 
nut-sized  tumor  in  the  right  inguinal  region  six  months  after  her 
delivery,  two  and  a  half  years  previously.  It  had  grown  slowly 
into  the  upper  end  of  the  labium  majus  and  had  become  peduncu¬ 
lated.  It  would  become  quite  painful  during  menstruation.  At 
operation,  the  tumor  was  found  to  arise  in  the  round  ligament 
and  microscopic  examination  showed  it  to  be  a  fibroma. 

Aumoine.7  Case  (b).  A  patient,  aged  45,  had  noticed  a  slow- 
growing,  pedunculated  tumor  of  the  right  labium  majus  for  four 
and  a  half  years.  Operation  was  refused  but  the  author  considered 
it  to  have  originated  in  the  extraperitoneal  portion  of  the  round 
ligament. 

Blisner 14  removed  a  fibromyoma  the  size  of  an  apple  from  the 
left  labium  majus  of  a  patient  who  had  noticed  the  growth  only  a 
few  months  before.  It  had  taken  origin  in  the  extraperitoneal 
portion  of  the  round  ligament. 

Bochenski 15  removed  a  large  fibroma  from  the  right  labium 
majus  and  found  it  attached  to  the  round  ligament.  It  recurred 
after  several  years. 

Clark  27  describes  the  case  of  a  woman,  aged  59,  para-IX,  who 
showed  a  tumor  of  the  uterus  and  a  firm,  circumscribed,  sausage¬ 
shaped  mass  in  the  left  inguinal  region  projecting  downward  into 
the  labium  along  the  course  of  the  round  ligament.  The  mass 
was  movable,  but  could  not  be  pushed  back  into  the  abdomen. 
At  operation  a  hysterectomy  was  completed  and  the  inguinal  tumor 
removed  through  a  separate  incision.  The  tumor  of  the  uterus 
proved  to  be  a  round-cell  sarcoma  and  the  inguinal  mass  a 
fibromyoma  of  the  round  ligament  measuring  8  by  6  by  4  cm. 

Coates.1'8  A  patient,  aged  21,  para-I,  had  noticed  an  enlargement 
of  the  upper  end  of  the  left  labium  majus  since  her  earliest 
recollection.  Before  marriage  it  had  given  no  discomfort  what¬ 
ever  but  was  now  causing  pain  at  coition.  On  examination  a 
mass  was  found  occupying  the  labium  and  inguinal  canal  and 
extending  down  to  the  anus.  It  bore  a  remarkable  resemblance 
to  a  large  scrotum  and  on  palpation  two  ovoid  tumors,  the  size 
and  consistency  of  testicles  were  made  out.  In  fact,  her  physician 
had  previously  made  a  diagnosis  of  hermaphroditism  and  only 
marriage  disclosed  her  true  sexual  identity.  At  operation  a  multi¬ 
nodular  tumor  measuring  17  by  8  by  6  cm.,  and  attached  to  the 
round  ligament,  was  removed.  Microscopic  diagnosis,  fibromyoma. 
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Cullen.30  A  patient,  aged  37,  had  noticed  a  tumor  in  the  upper 
end  of  the  right  labium  majus  for  a  number  of  years,  which  had 
caused  pain  in  the  inguinal  region  at  each  menstruation.  At 
operation  a  tumor  of  the  extraperitoneal  portion  of  the  right 
round  ligament  was  removed,  which  proved,  on  microscopic  ex¬ 
amination,  to  be  an  adenofibroma.  Two  years  later  the  patient 
returned  with  a  tumor  in  the  left  iliac  region  and  laparotomy 
revealed  an  adenofibroma  of  the  intraperitoneal  portion  of  the 
left  round  ligament. 

Duplay.31  A  patient,  aged  52,  para-I,  had  not  menstruated  for 
seven  months.  Eight  months  before  she  had  noticed  a  small, 
rapidly  growing  tumor  in  the  right  inguinal  region.  Examina¬ 
tion  showed  a  tumor  in  the  right  labium  majus  the  size  of  an 
ostrich’s  egg.  On  removal,  it  proved  to  be  fibromyoma  originat¬ 
ing  in  the  right  round  ligament  and  showing  extensive  myxoma¬ 
tous  change. 

Gemmel 52  removed  a  fibroma  the  size  of  an  orange  from  the 
labium  majus  of  a  patient,  aged  44,  para-X.  At  operation,  the 
tumor  showed  considerable  diffuse  extension  toward  the  inguinal 
canal  and  buttock.  Microscopic  examination  showed  the  central 
portion  of  the  tumor  to  be  undergoing  “  a  degeneration  closely 
simulating  sarcomatous  change.” 

Geroulanos  53  reports  a  case  in  which  a  huge  pear-shaped  fibro¬ 
myoma,  weighing  8500  gm„  hung  to  the  knees  by  a  thin  pedicle 
attached  to  the  labium  majus.  The  tumor  had  probably  taken 
origin  in  the  extraperitoneal  portion  of  the  round  ligament. 

Gurnard.60  A  multipara,  aged  35,  had  noticed  a  multinodular 
tumor  in  the  left  inguinal  region  for  15  years.  It  had  gradually 
grown  downward  into  the  labium  majus.  At  operation  a  multi¬ 
nodular  fibromyoma  the  size  of  an  apple  was  removed  from  the 
extraperitoneal  portion  of  the  round  ligament. 

Hecker 64  reports  the  case  of  a  patient,  aged  40,  who  since  early 
childhood  had  noticed  a  small  tumor  in  the  upper  end  of  the  right 
labium  majus.  It  would  become  sensitive  during  menstruation. 
At  operation,  a  myoma  of  the  right  round  ligament,  in  associa¬ 
tion  with  a  congenital  hernia  of  the  right  ovary,  was  found. 

Landau.73  A  patient,  aged  59,  para-II,  had  noticed  a  small  nodule 
in  the  upper  end  of  the  left  labium  majus  20  years  before.  Ex¬ 
amination  revealed  an  enormous  tumor  of  the  labium  hanging 
down  to  the  knees,  and  measuring  65  cm.  in  circumference,  in 
association  with  a  large  inguinal  hernia  which  occupied  the  upper 
portion  of  the  mass.  Microscopic  diagnosis,  fibrolipoma. 

Merkel 88  describes  the  case  of  a  nullipara,  aged  20,  with  a  tumor 
the  size  of  two  fists,  hanging  to  the  middle  of  the  thigh  by  a 
pedicle  which  issued  from  the  left  inguinal  canal.  It  had  been 
present  10  years.  Microscopic  diagnosis,  myoma. 

Morestin  03  removed  a  tumor  of  15  years’  duration  from  the  left 
labium  majus  of  a  patient,  aged  50.  At  operation,  the  pedicle, 
which  was  about  the  thickness  of  a  finger,  was  found  to  arise 
in  the  inguinal  canal.  Microscopic  diagnosis,  fibromyoma. 

Nebesky 04  (a).  A  patient,  aged  40,  para-VII,  had  noticed  a  tumor 
in  the  left  laoium  majus  13  months  before.  At  operation,  a  tumor 
the  size  of  an  apple,  with  a  pedicle  entering  the  left  inguinal 
canal,  was  removed.  Microscopic  diagnosis,  fibromyoma. 

Paletta80  removed  a  tumor  the  size  of  a  fist  from  the  upper 
portion  of  the  left  labium  majus.  The  pedicle  entered  the  inguinal 
canal  and  was  attached  to  the  round  ligament.  It  contained  a 
cystic  cavity  filled  with  clear  limpid  fluid.  Microscopic  diagnosis, 
fibroma. 

Polaillon  105  describes  the  case  of  a  multipara,  aged  45,  showing 
a  pedunculated  tumor  of  the  left  labium  majus  the  size  of  a  child’s 
head  and  hanging  to  the  middle  of  the  thighs.  The  pedicle 
entered  the  inguinal  canal.  Microscopic  diagnosis,  fibromyoma. 

Reboul.110  A  patient,  aged  45,  para-II  I,  had  noticed  a  small  tumor 
the  size  of  a  pigeon’s  egg,  in  the  upper  part  of  the  right  labium 
majus,  for  16  years.  At  menstruation,  the  tumor  would  become 


swollen  and  sensitive.  At  operation,  a  vascular  fibromyoma  of 
the  extraperitoneal  portion  of  the  round  ligament  was  found  in 
association  with  a  hydrocele  of  the  canal  of  Nuck. 

Von  Recklinghausen  111  removed  an  adenofibroma  of  the  extra¬ 
peritoneal  portion  of  the  right  round  ligament  of  a  patient,  aged  49, 
para-V,  who  had  complained  of  a  tumor  of  the  labium  majus  for 
a  year  and  a  half.  It  would  become  swollen  and  sensitive  during 
menstruation  and  had  previously  been  diagnosed  as  a  hernia.  It 
measured  3  by  3  by  2  cm. 

Reverdin  and  Buscarlet.112  A  patient,  aged  49,  para-VII,  had 
first  noticed  a  tumor  in  the  left  labium  majus  the  size  of  a  nut. 
When  seen,  it  had  reached  the  size  of  a  hen’s  egg  and  from  its 
position  and  character  on  palpation  appeared  as  a  Bartholin  gland 
cyst.  At  operation  a  fibromyoma,  originating  in  the  round  liga¬ 
ment,  was  found. 

Roustan  110  removed  a  fibromyoma  the  size  of  an  apple,  from  the 
left  labium  majus  of  a  patient,  aged  42,  para-VII.  The  tumor 
was  of  13  months’  duration.  It  was  found  to  have  arisen  in  the 
extraperitoneal  portion  of  the  round  ligament. 

Weber.140  Case  (a).  A  patient,  aged  58,  had  noticed  a  small 
hard  tumor  in  the  left  inguinal  region  three  years  before.  It 
had  grown  to  the  size  of  a  goose’s  egg  and  had  invaded  the  labium 
majus.  A  fibroma  of  the  left  round  ligament  was  removed. 

Weber.14"  Case  (b).  A  young  nullipara  had  noticed  a  tumor 
in  the  left  inguinal  region  three  years  before,  which  had  grown 
rapidly  and  become  pedunculated.  At  operation  it  was  found  to 
have  originated  in  the  extraperitoneal  portion  of  the  round  liga¬ 
ment.  Microscopic  examination  showed  the  smaller  part  of  the 
tumor,  near  the  inguinal  ring,  to  be  a  myoma,  while  the  larger, 
more  superficially  situated  portion,  was  a  myosarcoma.  The  sar¬ 
comatous  change  was  traced  back  to  trauma. 

B.  Remaining  in  the  Inguinal  Canal. 

Doormann.36  During  her  last  pregnancy,  five  years  before,  a 
patient,  aged  32,  para-II,  had  noticed  a  small  swelling  in  the  right 
inguinal  region.  For  three  years  she  had  worn  a  truss  to  hold 
it  back.  At  operation,  a  fibroma  of  the  round  ligament,  the  size 
of  an  apple,  was  removed.  It  contained  a  number  of  cystic  cavi¬ 
ties  filled  with  clear  fluid. 

Fischer.42  A  nullipara,  aged  24,  had  noticed  a  slowly  growing 
tumor  in  the  right  inguinal  region  for  a  year  and  a  half.  It  had 
become  quite  painful,  especially  during  menstruation.  At  opera¬ 
tion  a  fibroma  of  the  round  ligament  was  removed. 

Hansemann 62  demonstrated  a  case  showing  a  myoma  of  the 
right  round  ligament  in  an  inguinal  hernia. 

Heydemann.85  A  patient,  aged  44,  para-II,  had  noticed  a  tumor 
in  the  right  inguinal  region  for  a  year.  It  would  become  very 
sensitive  during  menstruation.  A  diagnosis  of  irreducible  ingui¬ 
nal  hernia  was  made,  but  operation  revealed  a  fibromyoma  of  the 
round  ligament. 

Hofmorkl 66  reports  the  case  of  a  woman,  aged  33,  para-I,  with 
a  large,  left-sided  inguinal  hernia  near  which  a  large  hard  tumor 
had  appeared,  causing  gangrene  of  the  overlying  abdominal  wall 
and  the  projecting  parts.  There  was  also  a  small  pedunculated 
tumor  of  the  left  labium  majus  quite  separate  from  the  other  mass. 
At  operation,  the  larger  tumor  proved  to  be  a  fibroma  of  the  left 
round  ligament  in  association  with  an  inguinal  hernia.  The  small 
tumor  was  a  fibroma  of  doubtful  origin. 

Von  Mars.80  A  patient,  aged  28,  para-III,  had  noticed  a  pain¬ 
ful  point  in  the  right  inguinal  region  three  years  before.  A  year 
later  a  small  tumor  appeared  which  then  grew  rapidly.  At  opera¬ 
tion,  a  fibromyoma  the  size  of  an  ostrich’s  egg  was  removed  from 
the  inguinal  region.  The  center  of  the  tumor  showed  myxoma¬ 
tous  change. 

Rosinski 115  removed  a  tumor  the  size  of  an  egg  from  the  left 
inguinal  region  of  a  patient,  aged  54.  A  half  a  year  later  he 
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removed  a  cystic  tumor  the  size  of  a  plum  from  the  left  inguinal 
region  of  the  same  patient.  Both  tumors  were  attached  to  the 
round  ligament  and  both  proved,  on  microscopic  examination, 
to  be  adenomyoma. 

Sanger.117  A  patient,  aged  22,  para-III,  had  had  a  swelling  the 
size  of  a  pigeon’s  egg  in  the  right  inguinal  region  for  a  number 
of  years.  It  had  been  diagnosed  a  hernia.  During  the  last  three 
or  four  months,  in  connection  with  pregnancy,  the  tumor  had 
increased  rapidly  in  size.  At  operation  a  fibrosarcoma  was  re¬ 
moved  which  had  originated  in  the  extraperitoneal  portion  of  the 
right  round  ligament. 

Spencer-Wells.120  Case  (a).  A  patient,  aged  50,  had  noticed  a 
slowly  growing,  hard  tumor  in  the  right  inguinal  region  for  a 
year.  A  fibroma  of  the  right  round  ligament,  the  size  of  a  cocoa- 
nut,  was  removed. 

Spencer-Wells.120  Case  (b).  A  patient,  aged  40,  had  noticed  a 
slowly  growing,  hard  tumor  in  the  right  inguinal  region  for  three 
years.  A  fibroma  of  the  round  ligament,  the  size  of  an  orange, 
was  removed. 

Verneuil.138  A  patient,  aged  26,  para-I,  noticed  a  small  hard  tumor 
in  the  right  inguinal  region  six  weeks  after  delivery.  It  grew  very 
slowly  and  was  painful  only  at  the  time  of  menstruation.  It  was 
diagnosed  a  hernia  of  the  ovary  or  a  hydrocele  of  the  canal  of 
Nuck.  At  operation,  a  fibroma  was  found  springing  from  the 
round  ligament. 

Nebesky04  and  Prang  107  have  each  reported  a  case  of  a  fibroma 
arising  in  the  extraperitoneal  portion  of  the  round  ligament  and 
then  growing  back  into  the  abdomen,  instead  of  forward  into 
the  labium  majus,  as  is  usual ;  while  Leopold 80  has  reported  a 
case  in  which  such  a  tumor  grew  upward  “  between  the  layers 
of  the  abdominal  wall.”  As  these  can  hardly  be  considered  vulval 
tumors  they  will  not  be  reported. 

GROUP  III.  FIBROID  TUMORS  ORIGINATING  IN  THE  SUBPERI¬ 
TONEAL  CONNECTIVE  TISSUE  AND  APPEARING 
AT  THE  VULVA. 

Subperitoneal  fibromata  are  the  largest  tumors  known  to 
pathology.  The  largest  ever  reported  weighed  268  pounds 
(Buckner10).  The  entire  subject,  including  this  case,  was 
admirably  reviewed  by  Whitney  and  Harrington  111  in  1905. 

These  tumors  develop  in  the  retroperitoneal  connective  tissue 
of  the  pelvis  and  growing  along  lines  of  least  resistance  are 
usually  first  noticed  in  the  region  of  the  labium  majus.  Later 
they  are  often  complicated  by  further  growths  in  the  ischio¬ 
rectal  region,  buttock  or  groin.  More  often  than  not  there  is 
more  than  one  growth  and  it  has  been  noted  that  in  these 
cases  each  tumor  possesses  a  pedicle  which  may  be  followed 
up  along  the  vagina  or  through  one  of  the  bony  foramina  to 
a  common  point  of  origin  in  the  subperitoneal  connective 
tissue  of  the  pelvis. 

Clinically,  these  cases  may  be  considered  vulval  fibroids, 
although  they  do  not  originate  in  the  connective  tissue  of  the 
vulva.  In  each  of  the  following  cases  the  tumor  first  noticed 
was  a  vulval  tumor. 

Bigelow.12  A  patient,  aged  31,  bad  noticed  a  swelling  in  the 
left  groin  two  years  previously,  which  had  gradually  grown  down¬ 
ward,  invading  the  left  labium  majus  and  buttock.  Examination 
showed  a  lobulated  tumor  the  size  of  a  cocoanut  occupying  the 
left  labium  and  buttock  and  extending  up  the  vagina  to  the  cervix. 
Microscopic  diagnosis,  fibroma. 

Czyzewicz 31  removed  a  small  myxofibroma  from  the  region  of 
the  mons  Veneris  of  a  patient,  aged  40.  Eight  years  later  she 


returned  with  a  large  firm  tumor  of  the  abdominal  wall,  extending 
from  the  symphysis  to  the  umbilicus.  It  had  been  present  one 
year.  Microscopic  examination  showed  it  to  be  a  fibromyoma. 

Edge 38  removed  a  firm  tumor  from  the  left  labium  majus  and 
ischiorectal  fossa  of  a  patient,  aged  35.  The  tumor  was  the  size 
of  an  orange,  reached  up  to  the  uterus  and  proved  on  micro¬ 
scopic  examination  to  be  a  fibroma. 

Esmarch.40  In  1872,  a  patient,  aged  30,  noticed  a  small  swelling 
in  the  left  labium  majus  which  gradually  increased  in  size.  Three 
years  later  another  tumor  appeared  in  the  right  buttock  and  a 
third  in  the  right  groin.  In  1876,  examination  showed:  (a)  A 
firm  elastic  tumor  of  the  right  labium  majus,  the  size  of  a  child’s 
head,  with  a  pedicle  reaching  up  into  the  pelvis  along  the  vaginal 
wall,  (b)  A  similar  tumor  hung  from  the  right  buttock  by  a 
thick  pedicle,  this  mass  being  the  size  of  a  man’s  head,  (c)  In 
the  right  inguinal  region  there  was  an  irreducible  tumor,  the  size 
of  a  fist,  lying  above  Poupart’s  ligament.  An  attempt  was  made 
to  remove  the  tumors  of  the  buttock  and  labium  but  was  unsuc¬ 
cessful.  However,  they  were  shown  to  be  composed  of  myxoma¬ 
tous  tissue.  In  1877,  the  tumor  of  the  right  groin,  which  had 
recently  grown  rapidly,  was  removed,  and  a  pedicle,  two  finger- 
breadths  thick,  which  extended  toward  the  peritoneum,  was  cut 
off  as  high  as  possible.  In  1886,  nine  years  later,  and  14  years 
after  the  first  tumor  was  noticed,  the  patient  returned  with  a 
recurrence  of  the  tumor  of  the  groin,  now  in  association  with  an 
inguinal  hernia.  The  tumor  of  the  buttock  now  hung  below  the 
knees  and  measured  62  cm.  in  circumference,  The  tumor  of  the 
labium  had  grown  to  the  size  of  a  man’s  head. 

Fleming43  operated  on  a  patient,  aged  20,  for  a  tumor  of  the 
upper  end  of  the  right  labium  majus  which  had  first  been  noticed 
four  months  previously.  The  tumor  was  separated  from  the  wall 
of  the  vagina  and  the  labium,  but  a  considerable  portion  was 
found  “  passing  up  toward  the  sacro-sciatic  ligament.”  A  section 
showed  it  to  be  a  “  fibro-cellular  tumor.” 

Gallet 45  describes  a  case  occurring  in  a  woman,  aged  38,  Mth  a 
firm  tumor  occupying  the  whole  left  labium  majus,  a  similar 
tumor  the  size  of  a  man’s  head  on  the  left  buttock  and  just  above 
it  a  third,  smaller  tumor  of  the  same  nature.  At  operation,  the 
vulval  growth  was  found  to  spring  from  a  pedicle  which  con¬ 
tinued  up  beneath  the  ramus  of  the  pubes.  The  smaller  growth 
on  the  buttock  was  found  to  be  lobulated  and  to  be  attached  to 
a  pedicle  which  entered  the  obturator  foramen.  The  largest  tumor 
weighed  1800  gm.  The  patient  died  and  at  autopsy  the  pedicles 
of  all  three  tumors  were  found  to  connect  with  a  similar  tumor 
in  the  left  side  of  the  pelvis,  which  was  not  connected  with  the 
pelvic  organs  in  any  way.  Section  showed  the  tumors  to  be 
fibromata  containing  many  small  cystic  cavities. 

Harrington 63  removed  a  pedunculated  fibroma,  the  size  of  a 
foetal  head  at  term,  from  the  left  labium  majus  of  a  patient, 
aged  46.  Six  years  later  the  patient  returned  with  a  smaller  tumor 
hanging  from  the  left  labium  and  a  pedunculated  tumor  of  the 
same  nature  hahging  from  the  left  buttock  and  measuring 
18%  inches  in  circumference.  The  patient  was  suffering  from 
retention  of  urine.  A  catheter  showed  the  bladder  to  be  drawn 
over  toward  the  large  posterior  tumor.  Both  tumors  were  re¬ 
moved  and  at  the  end  of  five  years  there  had  been  no  recurrence. 
Microscopic  diagnosis,  fibroma. 

Kaan.03  A  patient,  aged  20,  para-II,  had  noticed  a  slowly  growing 
tumor  in  the  left  labium  majus  for  five  years.  Examination 
showed  a  tumor  the  size  of  a  fist,  hanging  between  the  thighs 
and  a  portion  of  it  extending  up  the  left  side  of  the  vagina  into 
the  pelvic  cavity,  where  it  was  connected  with  a  mass  the  size  of  a 
six  months’  pregnancy.  At  autopsy,  the  growth  was  found  to  have 
taken  its  origin  in  the  subperitoneal  connective  tissue.  Micro¬ 
scopic  diagnosis,  cedematous  fibroma. 

Kuster.74  A  patient,  aged  42,  had  noticed  a  small  nodule  in  the 
left  labium  majus  and  two  nodules  the  size  of  hazelnuts,  just  to 
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the  left  of  the  anus,  one  year  previously.  Their  growth  had  been 
so  rapid  that  locomotion  was  now  interfered  with.  Examination 
revealed  a  large  soft  tumor  of  the  labium  which  was  definitely 
lobulated  and  could  be  followed  to  the  anus.  Microscopic  diag¬ 
nosis,  fibroma. 

MacEwen  S1  removed  a  tumor  weighing  three  pounds  from  the 
left  labium  majus  of  a  patient,  aged  49,  para-IX,  which  had  been 
present  nine  years.  The  author  considered  it  to  have  originated 
in  the  ischiorectal  fossa  and  to  have  extended  from  there  into 
the  labium  and  also  upward,  perforating  the  levator  ani  muscle 
and  fascia,  and  then  growing  in  front  of  the  bladder.  Micro¬ 
scopic  diagnosis,  cedematous  fibroma. 

Malcolm  84  describes  the  case  of  a  patient,  aged  30,  para-I,  with 
three  large  fibroid  tumors,  all  uniting  in  the  left  side  of  the  pelvis. 
There  was,  first,  a  tumor  7%  inches  long  distending  the  perineum; 
second,  a  tumor  of  the  buttock  37(4  inches  long;  and  third,  a 
large,  ill-defined  abdominal  tumor.  The  peritoneal  tumor  was  found 
to  be  “  firmly  fixed  to  the  fascia  covering  the  muscles  of  the 
anterior  lateral  wall  of  the  pelvis  ”  and  for  this  reason  the  author 
considers  it  to  have  taken  origin  in  the  fascial  tissue.  (On  account 
of  the  typical  description  given,  I  feel  justified  in  including  this 
case  among  the  subperitoneal  tumors.) 

Von  Langenbeck.77  Case  (a).  A  patient,  aged  20,  noticed  a  lump 
the  size  of  a  hazelnut  in  the  right  labium  majus  following  trauma. 
Three  years  later  she  had  a  growth  the  size  of  a  man’s  head  in  the 
labium  and  perineum,  compressing  the  vagina  and  rectum  and 
extending  up  into  the  pelvis.  In  extirpating  it  a  small  piece  was 
left  adherent  to  the  peritoneum  above.  The  rectum  and  vagina 
were  intimately  adherent.  Microscopic  diagnosis,  cedematous 
fibroma. 

Von  Langenbeck.77  Case  (b).  A  patient,  aged  36,  first  noticed  a 
small  tumor  of  the  perineum  which  had  grown  to  the  size  of  two 
fists  within  a  year.  It  was  found  to  be  distending  the  perineum, 
the  lower  portion  of  the  right  labium  majus  and  the  adjacent  skin 
of  the  thigh.  The  vagina  was  pushed  to  the  left  and  the  tumor 
was  found  to  extend  up  into  the  pelvis.  At  operation  it  was  neces¬ 
sary  to  dissect  it  from  the  vagina  and  rectum.  Microscopic  diag¬ 
nosis,  cedematous  fibroma. 

Sympson  129  removed  a  tumor  weighing  one  pound  three  ounces 
from  a  woman,  aged  43,  who  had  noticed  it  for  18  months.  One 
process  passed  forward  along  the  vagina  into  the  labium  majus 
and  another,  upward  and  backward,  very  deeply  along  the  rectum, 
to  which  it  was  attached.  It  was  also  atttached  to  the  sacro- 
sciatic  ligament  and  to  the  coccyx.  It  measured  9  by  4  inches. 
Microscopic  diagnosis,  fibroma. 

The  following  cases  are  of  interest  as  vulval  fibroids,  but 
it  is  questionable  whether  separate  groups  should  be  made  of 
them.  Fromme'4j  describes  a  large  tumor  of  the  labium  majus 
which  proved  to  be  a  fibromyoma  containing  glandular  ele¬ 
ments  and  which  he  considers  to  have  originated  in  Bartholin’s 
gland.  In  this  connection  it  should  be  remembered  that  an 
adenomyoma  of  the  extraperitoneal  portion  of  the  round  liga¬ 
ment  may  grow  outward,  into  the  labium  majus,  and  appear 
as  a  labial  growth.  Morestin 02  has  advanced  the  view  that 
a  fibroma  may  develop  during  the  organization  of  a  hema¬ 
toma,  while  Kewisch  51  claims  that  they  may  develop  from 
either  the  pelvic  fascia  or  the  periosteum  of  the  pelvic  bones. 
The  connective  tissue  of  the  rectovaginal  septum  has  also 
been  noted  as  a  point  of  origin.  It  cam  ot  be  denied  that 
these  are  possibilities,  but  cases  which  might  be  considered  as 
belonging  to  these  groups  are  very  rare. 


The  following  cases  have  been  reported  : 

GROUP  IV.  FIBROID  TUMORS  ORIGINATING  IN  THE  CONNECTIVE 

tissue  of  barttiolin’s  gland. 

Fromme.45  A  patient,  aged  18,  had  noticed  a  small  tumor  of  the 
right  labium  majus  a  year  and  a  half  previously.  During  the 
last  six  months  it  had  grown  to  the  size  of  a  fist.  Examination 
showed  a  large  bluish  mass  occupying  the  entire  right  labium, 
and  forcing  the  vaginal  outlet  to  the  left.  It  lay  immediately 
beneath  the  skin.  Microscopic  examination  revealed  a  connec¬ 
tive-tissue  tumor  containing  a  few  smooth  muscle  fibers  and  some 
fat.  Single  tubular  glands  were  scattered  tlirought  the  entire 
growth.  They  were  lined  with  a  single  layer  of  epithelium  and 
gave  evidence  of  being  offshoots  of  Bartholin’s  gland. 

Lala  75  reports  a  tumor  of  the  right  labium  majus,  which  from 
its  situation  may  have  been  a  case  similar  to  that  of  Fromme. 
The  tumor,  “  chiefly  of  fibro-plastic  tissue,”  was  “  encysted  ”  in 
the  right  labium  majus  and  obstructed  the  vagina. 

Piering  104  removed  a  rather  soft  tumor  the  size  of  a  man’s  fist 
which  occupied  the  position  of  the  right  Bartholin  gland  and 
preceded,  for  some  years,  an  abscess  of  the  gland.  Microscopic 
examination  showed  a  very  cellular  fibroma  in  which  there  was  a 
single  area  of  hyaline  degeneration.  This  tumor  may  have  origi¬ 
nated  in  the  subcutaneous  tissue. 

Von  Recklinghausen  111  removed  a  tumor  of  Bartholin’s  gland 
which  showed  a  marked  thickening  of  the  interstitial  connective 
tissue. 

GROUP  V.  FIBROID  TUMORS  ORIGINATING  IN  H2EMATOMATA. 

Demarquay 34  removed  a  fibrolipoma  from  the  labium  majus 
which  had  developed  after  trauma  to  that  labium.  The  tumor 
had  begun  to  increase  in  size  and  become  painful  at  the  time 
of  menstruation. 

Morestin  92  reports  a  case  in  whch  a  fibroma  the  size  of  a  hen’s 
egg  developed  in  a  hsematoma  in  the  right  labium  majus,  follow¬ 
ing  trauma.  The  appearance  was  remarkably  like  that  of  a 
scrotum. 

These  two  cases  may,  of  course,  be  considered  as  belonging  to 
Group  I. 

GROUP  VI.  FIBROID  ORIGINATING  IN  THE  RECTOVAGINAL 

SEPTUM. 

Bryant.18  A  patient,  aged  40,  had  had  a  painless  tumor  at  one 
side  of  the  perineum,  for  two  years.  At  operation  it  was  found  to 
be  compressing  both  the  vagina  and  rectum  and  was  enucleated 
from  between  them.  The  tumor  was  6  inches  long  and  proved 
to  be  an  cedematous  fibroma. 

Smith  124  removed  a  soft  fibroma  the  size  of  a  goose’s  egg  from  the 
perineum  of  a  woman,  aged  37,  para-II.  It  was  firmly  embedded 
in  the  rectovaginal  septum,  weighed  four  ounces,  and  one  pro¬ 
cess  was  adherent  to  the  rectum  for  five  inches.  Another  pro¬ 
longation  was  adherent  to  the  vagina. 

SUMMARY. 

Fibroid  tumors  of  the  vulva  are  the  commonest  of  the  be¬ 
nign  solid  tumors  of  this  region  and  grow  to  larger  size  than 
superficial  fibroid  tumors  in  any  other  part  of  the  body.  As 
a  rule  they  grow  rapidly  and  soon  become  pedunculated. 
Most  of  them  show  some  form  of  degenerative  change. 

The  subperitoneal  fibromata,  which  take  origin  in  the  pelvic 
connective  tissue  and,  growing  along  lines  of  least  resistance, 
first  appear  at  the  vulva,  are  the  largest  tumors  on  record.  The 


largest  tumor  ever  described  was  one  of  this  type  (Buckner, 
Whitney  and  Harrington141),  and  weighed  268  pounds. 

Excluding  the  subperitoneal  group,  it  may  be  said  that, 
roughly,  two-thirds  of  the  fibroids  of  the  vulva  originate  in 
the  subcutaneous  connective  tissue  and  one-third  in  the’  extra- 
peritoneal  portion  of  the  round  ligament,  while  nearly  one- 
fifth  of  them  become  sarcomatous. 

The  vascular  changes  accompanying  menstruation  and  preg¬ 
nancy  are  shared  by  these  tumors  and  exert  a  marked  influence 
upon  them,  as  is  clearly  shown  by  their  swelling  and  sensi¬ 
tiveness  under  these  circumstances.  Herein  lies  the  explana¬ 
tion  of  the  fact  that,  almost  without  exception,  they  occur 
in  the  child-bearing  period,  that  they  grow  rapidly,  that  they 
usually  show  degenerative  changes  and,  finally,  that  a  remark¬ 
ably  large  percentage  of  them  become  sarcomatous. 

I  wish  to  take  this  opportunity  to  express  my  appreciation 
to  Ur.  Howard  A.  Kelly,  not  only  for  the  privilege  of  reporting 
these  cases,  in  whose  clinic  at  The  Johns  Hopkins  Hospital  they 
occurred,  but  mainly  for  the  inspiration  and  stimulus  which 
the  years  of  close  association  with  his  untiring  work  have  always 
meant  to  his  assistants. 
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PLATE  LXXXIII. 


Fig.  2. — Case  III.  Pedunculated  fibroma  of  the  labium 

majus. 


Fig.  1. — Case  I.  Pedunculated  fibroma  of  the  labium 
majus. 


Fig.  3. — Case  IV.  Section  of  a  fibromyxosarcoma  of 
the  labium  majus. 
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